UNIVERSITETI I SHKODRES
“Luigj Gurakuqi”

BULETIN SHKENCOR

SERIA E SHKENCAVE TE NATYRES

Nr. 64
Viti XLIV i botimit

Shkodér, 2014



REDAKSIA

Prof. Dr. Dhimitér Dhora (Kryeredaktor)
Prof. as. Dr. Adem Bekteshi (Sekretar)
Prof. Dr. Tonin Shkupa, Prof. Dr. Enver Hoxhaj,
Prof. Dr. Fatbardh Sokoli, Prof. Dr. Mahir Hoti (anétaré)

DREJTOR1 REVISTES
Prof. Dr. Artan Haxhi

Korrektore: Arta Bajrami

Proné letrare e Universitetit té Shkodrés “Luigj Gurakuqi”

Adresa e redaksisé: Universiteti i Shkodrés “Luigj Gurakuqi”
Redaksia e Buletinit Shkencor,
Seria e Shkencave té Natyrés
Tel/fax: 00355 22 43747



Pasqyra e Iéndés

B. SHAINI
Zbatime t€ dekompozimit né vlera singular né zgjidhjen e sistemeve t&

EKUACIONEVE LINEATE ..o e

Applications of singular value decomposition for solving systems of linear
equations

S. DULI, B. KRSTAJIC
Parallel processing of wind speed data during years 2012-2013 in Shkodra

TEEIOM .eviieuvieeetieetee ettt eeeteeeeteeetteeesbeeesseeetaeessseessseesssaessseesaseeasseeensaeensseensseensss

Procesimi paralel i t€ dhénat t& shpejtésis€ s€ erés gjaté viteve 2012-2013
né Rajonin e Shkodrés

G. BERATI
Parallel Computing for Numerical Calculations...........cccceceveveveniincencnennene
Llogaritjet paralele per Analizen Numerike

F. VOSNIAKOS, K. ZAVLARIS, T. PAPALIAGASI, K. VOSNIAKOS
Investigationofnatural radioactivity concentrationinbuildingmaterialsand

the impact to human health..............ccoooeeviiiiiiinie

Hetimi i pérqendrimit té radioaktivitetit natyror n€ materialet e ndértimit
dhe ndikimi né shéndetin e njeriut

F. MANDIJA
Pérdorimiipérbashkétiteknikavetéobservimevesatelitoredhemodelimeve

né vlerésimin e ndikimit té djegieve t€ biomases..........cccvevvrecriereeiearieenenns

Synergic use of the remote sensing techniques on biomass burning
assessments

D. KAPITI, A. BEKTESHI

Shkémbimi 1 fosforit pé€rmes sipérfages sediment-ujé né Ligenin e
SRKOAIES ..ottt ettt eeas
Exchange of phosphorus across the sediment-water interface in Shkodra
Lake



I. BOCI, G. BARDHI

Pércaktimi i1 proteinave né qumésht me metodén Kjeldahl: Rezultate
testimi NdErlaboratorik.........ocieiiiieriiiieee e 72
Determination of protein in milk by Kjeldahl method: interlaboratory study

A.NEZIRI, E. DANO

Pércaktimi i mbetjeve té pesticideve klororganike n€ Iumin Buna dhe
bregdetin € VElIPOJES.....ccvieiiieeiie ettt 79
Determination of organochlorine pesticides residues in river Buna and
Velipoja coast

N. BUSHATI, A. BEKTESHI, F. BUSHATI, M. HYSKO

Vler€simi i parametrave mikrobiologjiké dhe fiziko-kimiké i ujérave t&
ligenit t€ Shkodrés dhe t€ lumenjve Drini e Buna...........ccooceevienienieneennenns 86
Evaluation of microbiological and physico-chemical parameters of Lake
Shkodra waters, Drini and Buna rivers

V. ALUSHI

Studim i krahasuar i diversitetit t& protozoaréve né¢ aufwucks-in e ligenit

t& Shkodrés dhe t& lumit Drin...........occooviiiiiiiiininiiicceece 95
The comparative study of the diversity of protozoans in the aufwuchs’s of
Shkodra Lake and Drini River

M. RAKAJ
Njé rishikim sinonimik i florés s€ ShQIpEris€.........cccovvevievverrerierierianieens 107
A synonymous review of the flora of Albania

A. MESI (DIZDARI), L. BRAHIMI, A. KURTALIJA, K. PYSQYLI
Vlerésimeekofiziologjiketérritjes s€ druréve dheté shkurreve dekorativené
ekosistemin urban t& ShKodrés..........cooieiiiiiiiiiniieeeeee 118
Eco-physiological evaluation of decorative trees and shrubs growth in the
urban ecosystem of Shkodra

DH. DHORA
Molluscs of Albania 2014: List of species and biogeographical data........ 149
Molusqet e Shqipéris€ 2014: Lista e specieve dhe t€ dhéna biogjeografike

XH. ABDIJA
T&€ dhéna paraprake pér ropalocerofaunén e Malit t€ Sharrit dhe rrethinave



Preliminary data on Ropalocera fauna of Sharr Mountain and its
surroundings

D. DHORA

Shpendét e sistemeve té habitateve ujore té ligenit t€ Shkodrés dhe pellgut
WEMDBIEANES T8 T1].euveetieiieiiieiiietie e 190
Birds of water habitat systems of the Lake of Shkodra and it’s Cachment
Area

GJ. PEJA, F. BEGO
Dinamika sezonale e specieve t€ kércénuara t€ shpendéve né Malin e

Seasonal dynamics of threatened bird species at Dajti Mountain

O.JAUPAJ

Comparative considerations on the response of some wheat varieties on late
PLANTING. .. .eiiiieiie ettt ettt st esnaesnaeenaeenae s 211
Konsiderata krahasuese mbi reagimin e disa varieteteve t€ grurit ndaj
mbjelljes s€ voné

B. LAZE, A. MITRE

Krahasimi i dy teknikave imunologjike (Elisa - Ecl) pér detektimin e
antitrupave anti - toXoplasma 1ZM........c.eceveeevieereerieerieerieereereereeseeseeneenns 222
Comparison of two immunological techniques (elisa-ecl) for detection of
toxoplasma-igm antibodies






Universiteti i Shkodrés “Luigj Gurakuqi”
Bul. Shk., Ser. Shk. Nat., 2014. Nr. 64: 7 - 21

Zbatime té dekompozimit né vlera singular né
zgjidhjen e sistemeve té ekuacioneve lineare

Bilall Shaini

Universiteti Shtetéror i Tetovés, Tetové, R. Magedonisé

PERMBEDHJE

Zbatimet ¢ dekompozimit né vlera singulare (DVS) jané té shumta. N& kété
punim do t& pérgendrohemi né zbatimin e tij pér zgjidhjen e njé sistemi
ekuacionesh lineare me matricé t€ ¢farédoshme. Do t&€ studiohet versioni i
trungézuar i DVS, si dhe ndjeshméria e zgjidhjes nga turbullimet e t&
dhénave, duke treguar njé kufi t& gabimit si dhe duke dhéné njé tregues té
ndjeshméris€, numrin e kushtézimit t€ matricés s€ dekompozuar. Do t&
pérdoret gjithashtu teknika e rregullarizimit, e cila lejon té punohet edhe kur
matrica &shté pothuajse singulare ose me numér kushtézimi shumé t€ madh.

FJALE KYCE: Dekompozimi né& vlera singulare, sistem ekuacionesh
lineare, numri i kushtézimit, rregullarizimi, algoritme iterative

Applications of Singular Value Decomposition for solving systems of
linear equations

ABSTRACT

Application of Singular Value Decomposition in (DVS) are numerous. In
this paper we will focus on its application for solving a system of linear
equations with arbitrary matrix. In this paper we will study the truncated
version of SVD and the sensitivity of the solution of perturbed data, showing
a boundary error as well as giving an indicator of the sensitivity, the of a
decomposed matrix. We use also the regularization technique which allows
to work even when the matrix is almost singular or has a very large
conditioning number.

KEY WORDS: Singular Value Decomposition, system of linear equations,
number of condition, regularization, iterative algorithms.



Hyrje

Kur njé sistem ekuacionesh lineare &sht€é me matricé katrore dhe i
mirékushtézuar, ai mund t& zgjidhet lehtésisht me njé varg metodash
standarde dhe efikase duke filluar me metodén e Gausit dhe variante té saj
(metoda té drejtpérdrejta), pér sisteme me pérmasa t&€ moderuara (100-200
ekuacione) deri n€ metodat iterative té tipit Gaus-Seidel, apo té tipit gradient
pér sisteme me pérmasa té médha (disa qindra deri né njé milion ekuacione).
Edhe kétu, sidomos kur pérmasat e sistemit jané vértet€é t€ médha, ka
probleme, por qé zgjidhja e tyre kalon né rrugé té tjera.

Né qofté se matrica e sistemit &shté e ¢farédoshme, pra jokatrore, atéheré
kérkohen teknika dhe metoda t€ tjera pér zgjidhjen e sistemit.

Dekompozimi né vlera singulare €shté njé mjet, i cili mund t& pérdoret me
sukses né kété drejtim. Ai konsiston n& zbérthimin e njé matrice t&
cfarédoshme si prodhim tri matricash specifike, dy katrore dhe njé pseudo
diagonale. Késhtu, njé matricé e c¢farédoshme reale 4 mund t&

mx

faktorizohet né trajtén (STEWART & SUN, 1990; KENDALL, 1989).

g 0 0 - 0
ull ulm 0 vll vln '
A=UzV" = 0 0 o 0 Q)
u, u, 0 0 0 0 vV Vor | e
0 0 0 0

L mxn

ka U dhe V7 _ jané matrica ortogonale (d.m.th. U'U =1 dhe

V' =1), ndérsa %,  &shté matricé pseudodiagonale pra
X =diag(o,,0,,...,0,,0,...,0) me c,20,=2-20,>0 dhe

r= rank(A) . Numrat ¢,,0,,...,0, jané rrénjét katrore t&€ vlerave vetjake
t& matricés 44" (ose A’ A). Kéto jané pikérisht vlerat singulare t& A-sé.
Zgjidhja e sistemeve me DVS

Synimi kryesor né kété punim éshté zgjidhja e sistemit Ax = b, ku 4 éshté
njé matricé e c¢farédoshme, pra pérgjithésisht, drejtkéndéshe dhe b-ja njé
vektor. Duke zévendésuar matricén 4 t€ dekompozuar né vlera singulare,



A=UZV"né sistemin linear Ax=5 do t& fitohet (BAGLAMA &
REICHEL, 2007):

Ax=(UTV" )x=b = X('x)=U"b @)
Ky shndérrim jep zgjidhje pér problemet g€ vijojné:
Sistemet e mbipércaktuara

Né qofté se m > n, sistemi Ax = b &shté i mbipércaktuar. Atéheré thuajse
me siguri sistemi  Ax = b nuk ka zgjidhje. Megjithaté, shihet lehtéqé, x-i i
cili minimizon shprehjen:

[ax bl =0 (Uzv")x-U"B| = [= (" x)-U"b| 3)
&shtézgjidhje pérn-rreshtat e paraté(2), pasi mund té€ zgjidhimsaktésisht n-

rreshtat e para, ndérsarreshtate funditgjithmong& do t€ kenézeroné anén e
majté, késhtu qé mund t€ zévendésojméedhe anén e djathtémezero.

Pér t& fituar njé zgjidhje, shprehja (2) shumézohet nga ana e majté me VX' .
Kjo bén shtimin me zero pér m — n rreshtat e fundit, duke sjellé

S x)=Ub = Ip )= U )b = (47 d)x= 4" (@)
e cila éshté pseudoinversja sipas Penrose-it.

Rast i vecanté &shté gjetja e vektorit zero t€ sistemit t€ mbipé&rcaktuar.
Zgjidhja e sistemit (A'/‘A)x =0 do t& thoté gjetja e vektoréve vetjaké té
matricés A’ A qé korrespondojné me vlerat vetjake zero. Nga pérkufizimi i
mésipérm i DVS-s¢, x-i éshté shtylla 1/ e V-s€ (jo e V") korresponduese

me vlerén minimale o, =0. Né t&é vérteté, ranku i4-s€¢ mund t& gjendet

dukenuméruar vleratjo-zero t€ o, -ve.

Sistemet e nénpércaktuara

a) Néqofte se m=n dhe o, >0, atéheré sistemi &shté josingular dhe

zgjidhja e tij jepet me 9



x=Vdiag[l/0.1/0,....1/0,]U"b 5)

b) Né qofté se m < n, sistemi Ax =b &shté i nénpércaktuar. N& kété
rast sistemi ka numér t€ pafundmé zgjidhjesh.

, i ka (n—m) vlerat e fundit t& V' x t&

Megjithaté, x-i q€ minimizon ||x
barabarta me zero, pasi kéto vlera, sidoqofté, fitohen duke shumézuar
mezeroné relacionin (2) dhe nése jané jo zero atéheré vlera e ||x|| vetém do

rritej.

Pér t& fituar njé zgjidhje, shprehja (2) shumézohet nga ana e majté me

% (UTU)(EET )71 , me ¢’rast fitohet

S07x)= W)= Ve CE ) s =l v e Y b e

Shprehje, e cilamevendosjen e kllapave né vendin e duhur, thjeshtohet né
kété ményré:

I 0 4
V{O O}fozszT(AAT) b (7)

pasi X éshtédiagonale dhe (n—m)vlerat e fundit t&¢ F’x detyrimisht
tentojné tek zeroja. Pra:

(4" )z=b; x=A"z 2V x=3"U"z )

Ké&shtu, (n — m) vlerate fundit t& x-it vérteté do t&jené zero.

Ndjeshméria dhe kushtézimi

Le té shqyrtojmé sistemin e méposhtém t& ekuacioneve lineare

[ [60 30 2077w [h
—130 20 15| x, |=|b, ©)
20 15 12| x| |5,

10



ku, si¢ shihet, matrica &shté simetrike e rendit té treté, me elemente numra té
ploté&. Né qofté se marrim vektorin e kufizave t& lira si mé poshtg, fitohet
zgjidhja x; = x, = x3 = 60.

b, 110 X, 60
b, |=| 65 | gé¢ nga | x, [=| 60 (10)
b, 47 X, 60

Tani, nése ndryshojmé vetém komponenten e paré t&€ vektorit » me mé pak
se 0.01 (n& vend t& »;=110 marrim »;=111) fitohen kéto vlera pér vektorin x
X1 = 69, Xy = 24 dhe X3 = 90.

b | |111 x| |69
b, |=| 65 | qénga | x, |=| 24 (11)
b, 47 x, | 190

Pra, me njé ndryshim fare t€ vogél té€ vektorit b, fitohet nj€ zgjidhje x, e cila
&shté shumé e ndryshme nga ajo e para. Kjo do t& thoté:
- Zgjidhjetnékété problem doté jené t& ndjeshmendaj turbullimeve tek

¢ dhénat [b, b, b,] .
- Situata béhet edhe mé komplekse kur shtrohet pyetja se cila e dhéné
gshté e vérteta b, =110 apo b, =111.
- Veté koncepti i njé pérgjigjeje"té drejt&" éshté ¢éshtje né vete.
N¢ fakt, edhe pse €éshté matricé josingulare, pér shkaqe praktike ajo mundté
sillet si singulare, sepse ekzistojné shumé& zgjidhje q&¢ mund t& jené
té"drejta".

N¢ sistemin e méposhtém zgjidhja e sakté &shté x; = 1 dhe x, =0

o VG = B e

Porndryshimi "paksa" i t& dhénave n& anén e djathté, jep

LB - (e

11



A jané t& dhénat kaq korrekte, qénjé gabim prej0.01 t€ jeté i pamundur?
Si mund tépércaktohet kurnjéproblem doté jeté€super i ndjeshém?

= Edhe pse pércaktori i matricés &sht€é 1, ndryshimi i vlerés sé
komponentes s€ dyté t& shtyllés sé liré nga 0 né 0.01 e bén
pércaktorin t& barabarté me zero dhe fitohen vlerat vetjake 0 dhe 2.
* Vlerat singulare jang 10~ dhe 10°, ndérsa raporti i tyre &sht& 10°.
Ne kemikéto dyrezultate téndjeshmérisé sénjézgjidhjeje tEsistemitte
ekuacionevelinearekur ka turbullime qofté né anén e djathté t& sistemit apo

tek elementet e matricés. Kjo ndjeshméri lidhet me numrin e kushtézimit t&
njé matrice (STOER& BULIRSCH, 1996; GENE et al. 1996).

Numri i kushtézimit pérkufizohet:

K(A)=cond(A)=||A||'HA"1H=0'1 /o, (14)
||A|| = ||A||2 =0, =vlera singulare mé e madhe e A-sé. Pér matricén e
mésipérme kemi, & (4) = 11(())_33 =10°.

Le té jeté sistemi linear Ax = b . Nése turbullohet matrica A né 4+ AA ose
vektori b n€ b+ Ab atéheré zgjidhja x do turbullohej né x + 6 xn€& ményré

* (A+AA)(x+§x)=b ose A(x+5x)=(b+5b).

Atéheré gabimi relativ né njehsimin e x-it éshté

1y g 0l
) 4]

J~ el Il

Pra, numri i kushtézimit K'(A) i A-s& éshté faktor zmadhues pér turbullimet

né A ose né h.Matricatortogonalekané K'(A) =1, gjé e cila éshté mé e mirae

mundshme.
Njé sistemlinearme numrin e kusht&zimit relativishtt€ vogél (t& themi

K'(A)<103) éshté i miré kushtézuar, késhtu qé gabimet nuk rriten aq

shumé. Njé sistemlinearme numrin e kushtézimit relativishtt€ madh (t& themi

12



K'(A)>1O4) éshté i keq kushtézuar, késhtu qé gabimet evoglamund t&
zmadhohenné ményré t&€ konsiderueshme.
Regullarizimi

Né problemet reale, numri i kushtézimit &shté zakonisht i madh (o, >>c,)
Prandaj zgjidhja &shté rregullarizimi, q&€ do t&€ thoté se problemi i dhéné
zévendésohet me njé problem tjetér, zgjidhja e t& cilit pérputhet aférsisht me
zgjidhjen e déshiruar, ndérsa &shté mé pak e ndjeshme ndaj turbullimeve té
t€ dhénave.

NE vijim po paraqesim disa teknika té rregullarizimit.
DVS i trungézuar

Pa cénuar karakterin e pérgjithshém, problemi normalizohet késhtu (c; >>1
>>g,).Duke lévizur prej anés s€ majté né t€ djathté, relacioni (5) rishkruhet:

x= Zn:v, (u,Tb/o',)
i=1

(16)

i cili tregon sekomponenti i x-it né drejtimin v, €sht€ mé i ndjeshém ndaj
turbullimeve t& t& dhénave, pasi faktori i zmadhimit 1 /O'n éshté mé 1 madh.

Megjithaté, ajo q€ €shté zmadhuar &shté komponentja e t&€ dhénave né
drejtimin u, , € jo nédrejtimin v, .

DVS e trungézuar thjesht trunjézon shumén né(16) péri = (n — k) ku pér njé
k mé t& vogél, vlerat singulare o ,,,,....,0, <&(pér ndonjé prag ¢
).(MORIGI &. REICHEL, 2006). Cilido turbullimnété dhénatéshté
zmadhuaraq shumé sa qétermat v,(u,.T b/O',) janété pakuptimta, késhtu qé

kétomund edhe téeliminohendheté pranohet humbja.
DVS e trunggzuar ka dy probleme:

= Duhet njehsuar dhe ruajtur DVS-ja pér pérdorim t& métejmé;

= Zgjidhja e trungézuar"tingéllon", si fenomeni Gibbs te serité Fourier
t€ trung€zuara.

13



Regullarizimi i Tihonovit

Né formén etij mé t& thjeshté, né vend t&€ minimizimit vetém té ||Ax —-b

b

minimizohet kostoja e funksionalit
Jx =]+ 2% | (7)

Vektorix qé minimizon relacionin (17) mund t& nxirret me ané t& derivateve,
por nxjerrja mé elegante &shté si vijon. Kérkohet zgjidhja e katroréve mé té

vegjél me
4 = b 18
A" o 1%

pasigabimimesatarkatror pérkété problem &shté relacioni (17). Zgjidhja éshté
pseudo-inversja(shih mé lart)

(ATAmzz)x = [AT ,u]m =A"b (19)

Késhtu qg, thjesht, duhet t& shtohet A? né diagonalene 4’ 4.
Rregullarizimi i Tihonovit ka kéto pérparési:

» [shté mé i thjeshté — nuk kérkohet DVS;

=  Ruanstrukturén errallé (me shumé zero) t6 A’ A

= Analizae efekteve té tijéshté e lehté.
Efektet e rregullarizimit t€Tihonovit shihen si mé poshté:

Katrorét e vlerave singulare 0',.2 jané té kufizuara tani tutje prej zeros

nga A°;
. _ oL+ A o, ..
»  Numri i kushtézimit €shté tani ———— nga—- q¢ ishte;
\[Ui +2,2 o,

= Vlerat singulare béhen /o +1° ;

» Kur A — 0, efektet e rregullarizimit zhduken;
= Zgjidhja (16) ndryshon duke marr€ trajtén

14



n

x=Y v =2 (u'b) (20)

e+ A’

Késhtu, faktori i zmadhimit 1/0o, &shté zévendésuar me njé faktor mé t&

buté zmadhimi o, /(67 +A%).,i cili kufizohet. Pér kété arsye, regullarizimi i

Tihonovit, &shté i njohur gjithashtu me termin“katrorét mé t&€ vegjél t&
shuar”’(BREZINSKI et al. 2008).

Pérgjithésimi i rregullazimit té Tihonovit

Rregullazimi i Tihonovit mund t& pérgjithésohet si m& poshté.
Supozohet se nukdéshirojméqé x-it€ jeté i vogél, por komponentét ex-itté

variojné pa kufizime. Atéheré nuk penalizohet ||x| por ||Bx||pér njé matricé

té pérshtatshme B.
Kostoja funksionale &shté ndryshuar né
1 0

|dx—b +2%|Bx|" ku B=[-1 1 - @)

si dhe jané ndryshuar rezultatet e nxjerra t&€ mésipérme né
(4"4+2°B"B)x=4"b (22)

e cila enderuanstrukturén e A" 4.

Shembull i pérgjithésimit té Tihonovit

Pér té treguarse si kjomund té funksionojé, madje edhe né& njéshembullté
voggél, kthehemi te sistemi

(6030 207057 finn
530 20 15|/, |=| 65 (23)
20 15 12 || x| | 47

Ky sistem ka zgjidhjen

15



[x,. x,. x,]=[69, 24, 90] (24)

E marrim se na duhet, pér arsye fizike, t& gjejmé njézgjidhjeté sheshté. Pa e
ditur paraparakisht ké&tg, turbullimi i vlerés prej 111 n& 110sjell zgjidhjen

[x,. x,. x;]=[60, 60, 60] (25)

Pérkufizohen matricat 4, B dhe vektori b né ményré pérkatése,

60 30 20 1 0 0 111
LO 30 20 15| -1 1 0}; 65 (26)
20 15 12 0 -1 1 47

Atéheré zgjidhet sistemi (ATA +A’B TB)x = A"b duke fituar zgjidhjet pér
A% =0 dhe 0.001:

x, | [69.00] x| [111.0]

x, |=]24.00 | - A|x, |=| 65.0 | dhe
x, | 190.00 | x| [ 47.0 ]

[x, | [61.24] [x, | [110.8]

x, |=[61.53| > A|x, |=| 652 (27)
x| [56.39] x| | 47.1]

Késhtu,éshté gjeturnjé zgjidhjeqé vértetonsisteminpothuajse saktésisht.
Vérejmé se kjo nuk &sht€ domosdoshmérish e vérteté, sepse zgjidhja "e
sakté" €shté[60,60,60]; nuk ka zgjidhje tésaktépér kété problem.

Algoritme iterative

Sistemet e ekuacioneve lineare né shumé& zbatime, kur pérmasat e sistemit
jané t&¢ médha, nuk zgjidhen me metoda t& drejtpérdrejta. N& vend té tyre,
pérdoren algoritme iterative. Kéto kané disa pérparési:
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* Duke gené se njehsimet bazé né ¢do iteracion jané Ax , struktura e
A-s& kur ajo &shté matricé e rallé, mund t&€ shfrytézohet pér
zvogélimin e numrit t&€ njehsimeve si dhe pér ruajtjen né kujtesé;

= Matrica 4 nuk duhet t€ njehsohet apo t&€ ruhet; vetém njehsohet

elementi matricor a, kur &shté e nevojshme;

= Njé rindértimi péraférti imazhit shpesh duket pas disa iteracionesh.

Gradienti i koniuguar

Gradienti i koniuguar(GK) €shté algoritmimé i zakonshém qé& pérdoret, edhe
pse ai kérkon njé matric€ simetrike 4. Ai redukton”Ax —b”2 né ¢do iteracion
duke pérdorur njé¢ qasje t& gradientit zbrités. Ai gjithashtu mundté
interpretohet si projeksioni njépasnjéshém né hapésirén Krylov, t€ pérfshiré
nga

{b,Ab, A%D, ASb,...,A”b} (28)

Kjo duket miré kur 4'hkonvergjon kah vektori vetjak, i cili korrespondon
me vlerén vetjake maksimaleté A-s€, késhtu qé,né t& vérteté, &shté mjaft i
keq kushtézuar. Prandaj GK &shté paré zakonisht si njé algoritém iterativ,
edhe psené teoria i ndalet pas n-iteracionesh. Gradienti i bikoniuguar (GBK)

pérdoret pér t&é zgjidhur A" Ax = A"bné vend t&¢ Ax =b.
Iteracioni i Landveberit
Ky algoritém ka trajtén:

=x, +A (b—Ax,)); x,=0
m+1 m ( m)” 0 ) (29)
z=4x,; x,,=x,+A'b—A"z

X

m? m+1

dhe &shté shumé i lehté pér t’u analizuar. Duke nisur me x, =0, pas m

iteracionesh do té kemi

%y = (U=, + S L= AT A (ATBy = (A A) [T 7y ] AT

(30)
ku G =(I- A" A) né& identitetin
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I+G+G +.+G""' =(I-G)'(U-G") (31)
Duke shfrytézuar relacionet A" A=V (S"S)V" dhe I =VV", fitohet

4 1-A-c?)"
x, =S =) GG’) () (32)
i=1 i

1

Njehsimi i vektoréve zero

Njehsimi i vektorit zero (ose zgjidhja e njé sistemi homogjen An =0) t& njé
matrice 4 me rang jo té plot€, né pamje t& paré€ duket i thjeshtg.

Le t& jet¢ Ax=USV' me o, =0. Ateheré Av, =0.Né& qofté se o, ,>>

o

n?e

kjo jep rezultate t€ mira. Pérdoret vektori singular v, t& cilit i

korrespondon vlera singulare minimale o, madje dhe nése o, 6 #0. Né
fakt, kjo minimizon koston e funksionalit t& normalizuar”Ax” /”x” Por né

qofté se o

n

_,>>0, , ~ 0, atéheré ka probleme. Pérdoren v, dhe v, apo

kombinimi linear i tyre av, +bv, . Ky problem &shté i njohur si minimum
i dyfishté.

Problemi i kushtézimit

Kétu, rezultatet ¢ méparshmenuk mund té pérdorenashtu si¢ jané, pasi
K(A)—)oo.Né vend té ké&saj, futet problemi ivektorit zero dhe pastaj

zbatohenrezultatet e méparshme.

Le t& jeté nvektori zero i matricés 4 (kum >n) me rang jo t& ploté. Pastaj

mxn

n &shté ortogonal me rreshtat e 4-s&, dhe duke zmadhuar 4-né me njé rresht
shtesé 7’ , problemi nuk do t& ndryshojé, pérveg faktit qé plotésohet rangu.

Tani
| =]
An=|  |n= (33)
n 1

ku kemi 7 -né e normalizuar, pra ||fl|| =1.
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DVS-ja i matricés s€ zmadhuar 4 &shté:
oo 0 O
~ (U O ’
A= 0 o,, OV (34)
0 1
0 0 1

qénga A" A= A" A+ nn" (vlera vetjake 0 &shté zévendésuarme 1, sepse 7
&shté ortogonal me vektorét vetjaké té tjeré, duke gené se €shté ortogonal me
A-né ) dhe

-~ AA" An=0
AA" =] T N 35
La'A':o ﬁ’ﬁ:l} G2

Duke marr o, >1>0 kemi K(A) =0,/ 0, . Késhtu, kushtézimi i

n-1°
problemit t& vektorit zero (ndjeshméria e 7 -sé& nga variacionet e elementeve

téA4-s€), €shté numri i kushtézimit té€ matricés A,duke pérjashtuar vierat
singulare zero.

Regullarizimi i problemit té kushtézimit

Eshté e qarté se zbatimi i strategjisé sé rregullarizimit t& Tihonovit né A,
sjell relacionin

(4" 4+ 2°1)x=4"[0...0,1] (36)
i cili b&het
(ATA+;W +,121)x= 7 (37)
Por kjo ka zgjidhje x =7 /(A* +1), pra rregullarizimi i Tihonovit vetém
pjeséton zgjidhjen 7ime (A° +1).
Kjo mundté parashikohej. Shprehja (A" A+ A*I)e ka herésin mé t& voggél t&

vlerave singulare jozero se ( A’ A), por ka t& nj&jtin vektor singular minimal.

Né formulimine mésipérm duhet té pérdoret B#[pér té marrénjé
pérgjigjejo triviale.

NEg qofté se o,_,>>0, , = 0,, atéheré ¢do kombinim linear x = av, + b v,
do t& japé njé ||Ax||/||x|| té vogeél. Hapésira zero e A-sé ka dimensionin=0;
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kjo do té thotése nuk ka vektorzero t& vetém (unik).Duke pérdorur relacionin
(32) pér iteracionin e Landveberit me 45 =0 dhe x, # 0, fitohet

X, =(I=A"4)"x, =) v,(1-0})" (v x,) (38)
i=1
Kjo tregon seté gjithakomponentét pérveg c,=0

pérfundimishtdegjenerohen né zero.
Fugia e anasjellé
Iteracionet e metodés té fuqis€ s€ anasjellé

xm+1 = (ATA)_] xm /|
s (A" ADz=x,

xm -

(39

xm+1 = Z/”xm

pasi ky algoritém konvergjon kah vlera vetjake mé e madhe 1 /O',fe
matricés (A4’ A)"' dhe vektori vetjak korrespondues v,. Vémé re

konvergjencaéshté shumé e shpejté. Pjesétimi me ||xm|| &shté vetém njé

veprim pér t&€ parandaluar divergjencén.

Gjersa cilido prej kétyre iteracioneve t& vazhdojé, tanimé t& gjitha
komponentét tentojnété béhen zero. Mirépo, né qofté se iteracioni &shté
ndalur, atéheré kemi x,k =av +bv, _ pér disakonstantea dheb, pasi té

gjithakomponentét e tjeré v, v __.,...tashmé jané degjeneruar né zero.

n-2°"n-3>*

Domethénég, ekzekutimi i algoritmit bén zgjedhjen a=1 dhe b=0, me ¢rast
duke pérfshiré v, konvergjenca mund té jeté¢ mé e miré .

Efektet egjithé késaj, mundté pérmblidhensi:

* Duke nisur iteracionet e konvergjencés gjejmé v, ;

* Me ndaljen e iteracionit gjejmé x, =av, +bv_;

* Pérvec nése pérgjigja e vérteté éshté né fakt v, , ndalimi i
iteracioneve shpesh heré do t& japé njé pérgjigje mé t& miré, edhe né
qofté seraporti a/b &shté i gabuar;
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= Faktori i pérshkallézimitéshté i paréndésishém, késhtu qé &shté
vetém njé e panjohur a/b.

Vérejmé se edhe po té njehsohen t€ dy vektorét v, dhe v, koeficienti

relativ pérkatés a/b i té dyve nuk &shté i qarté, pérve¢ nése njé informacion
né lidhje mé n-n& &shté aprioriné dispozicion. Pra, kemi mundur t& pérdorim
njé zgjedhje t& lehté t& diktuar nga ndalimi i metodés t& fuqis€ s anasjellé.

Pérfundime

N¢ kété punim trajtuam disa teknika t€ zgjidhjes s€ njé sistemi ekuacionesh
lineare né trajt€ t& pérgjithshme, me metoda iterative t& mbéshtetura
kryesisht né dekompozimin e matric€s s€ sistemit né vlera singulare. U
trajtua problemi i ndjeshméris€ s€ zgjidhjes nga natyra e matricés s€ sistemit
dhe u tregua qé me ané t& rregullarizimit mund t& p&rmirésojmé cilésiné e
zgjidhjes né rastet e kegkushtézimit t€ sistemit. M& i sukseshém paraqitet
rregullarizimi i Tihonovit me ang t€ t& cilit u modifikua problemi duke fituar
njé zgjidhje t& afért me t&€ saktén por g€, pér mé tepér, nuk &shté shumé e
ndjeshme nga turbullimet e t€ dhénave.
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ABSTRACT

The Weibull distribution statistical tool is one of different techniques of
analyzing the wind speed data. Estimating the Weibull parameters, when the
sample of data is given, requires some mathematically complex calculations.
Nowadays, most of these estimations are performed in grid systems, where
the data can be processed in parallel from different processors. This helps
reaching a faster result for the estimation. The aim of this article is to analyze
the performance of the parallel implementation in MPI programming, applied
on the concrete wind speed data of Shkodra city during the last two weeks.

Procesimi paralel i té dhénat té shpejtésisé sé erés
gjaté viteve 2012-2013 né Rajonin e Shkodrés

PERMBLEDHJE

Shpérndarja statistikore Weibull €shté nj€ nga disa teknikat qé pérdoren pér t&
analizuar t€ dhénat e shpejtésis€ sé erés. Vlerésimi i parametrave t& Weibull,
pér njé mostér t€ dhéné, kérkon pérllogaritje komplekse matematikore. Né
ditét e sotme, shumica e kétyre vlerésimeve realizohen né sisteme grid, né té
cilat t&€ dhénat mund té pérpunohen né€ disa procesoré njéherésh. Kjo ndihmon
né€ marrjen e njé€ rezultati me té shpejte. QEllimi 1 kétij artikulli €shté analizimi
i performancés t€ implementimit né programimin MPI, i aplikuar pér t€ dhéna
konkrete t€ shpejtésisé s€ erés gjaté dy viteve té€ fundit.

Introduction

The analysis of the wind speed is useful in many fields of industry, in
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agriculture and in meteorology. Generating energy from the wind power is a
mature technology. This is the main reason that highlights the important role
of statistics of the wind speed in a specific location.

The Weibull distribution is a statistical tool used to model the wind speed.
The wind speed data collected in a weather station tend to have the form of
an Weibull distribution. The shape of the graphics depends on the parameters
of the distribution, which are estimated by the set of wind speed data. Once
the Weibull distribution can be used to calculate the probability of a particular
wind speed at a particular location, it can be used to work out the number of
hours per year that certain wind speeds are likely to record and therefore the
likely total power output of a wind turbine per year (http1).

The Weibull distribution exists in two main forms: the two-parameter and
three-parameter Weibull distribution. But the study is focused in the two
parameters form, as it is the form applied in meteorology.

The two parameter Weibull Distribution has the following density and
distribution functions:

/ (x)=(§j(§)b_le_(z]b (1)

F(x)=1- e{ﬂ (2)

The parameter is the Weibull scale parameter in m/s; a measure for the
characteristic wind speed of the distribution. This parameter is proportional
to the mean wind speed. The b is the Weibull shape parameter. It specifies
the shape of a Weibull distribution and takes on a value of between 1 and 3.
A small value for b signifies very variable winds, while constant winds are
characterized by a larger b (http2).

Material and methods

The application makes an estimation of the parameters of the Weibull
distribution function. Two main methods that can be used in this estimation
are the maximum likelihood and the least squares. In the implementation used
in this study it is applied the maximum likelihood method, as it is usually
considered to be more robust and produces more accurate results.

The computer application that estimates the Weibull parameters takes too
much time to produce a result, especially when the sample contains too much
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data. This is one reason to use the grid architecture and to process the data in
multiple cores simultaneously. The principle of parallel programming is to
divide the problem in smaller pieces and to distribute the calculations between
many processors. Using the technique of parallelizing the code by two different
processors that use the same memory space, it makes possible that complex
tasks might be computed in a shorter time as they were computed by a single
processor architecture.

There are different ways of parallelization the code of this application. Two
of them are the message passing interface (MPI) and Posix threads (Pthread).
In this research it is analyzed the MPI implementation of the parameter
estimation of Weibull parameters.

MPI is a standard developed by the Message Passing Interface Forum (MPIF).
It specifies a portable interface for writing message-passing programs, and
aims at practicality, efficiency, and flexibility at the same time. MPI is
implemented on a great variety of machines, including those "machines"
consisting of collections of other machines, parallel or not, connected by a
communication network (AOYAMA & NAKANO 1999). The programs using
MPI libraries may run on distributed-memory multicomputer, shared-memory
multiprocessors, networks of workstations, and combinations of all of these.
The algorithm is implemented in the C programming language. It is imported
the mpi.h library which contains the parallel procedures and function of the
communication and passing the messages between cores of the system. The
system where it is executed is a grid cluster, a Linux based system and portable
enough to run with consistent result any implementation of message passing
model.

The application takes a censored set of data, which might be ordered or
unordered, taken from a sample of N data. The data analyzed in this research
are the wind speed data collected from the weather station of the team of
learning technique of University “Luigj Gurakuqi” for a two year period
2012-13. It is given the location parameter of the Weibull distribution. The
data sample and the location parameter are read from a file by each process
that is created. The algorithm makes an estimation of the scale parameter and
shape parameter of this distribution.

Results and discussion

It is of interest to study the performance of this implementation in parallel of
Weibull parameter estimation for a concrete wind speed data in our location.
The weather station is installed in the city of Shkodra. It measures the wind
speed every 30 minutes. Also it is of interest to analyze the distribution of the
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wind speed of the last two years. For this reason the parallel implementation is
applied to three special data samples. The first data sample is the wind speed
data of the 2012. This sample contains 17568 data. The second sample is the
wind speed data during the year 2013, and contains 17520 data. The third
sample is that containing both wind speed data of years 2012 and 2013. It
contains 35088 data.

The samples in these tests are not the best to show the parallel programming
advantage of decreasing the time of calculations because the samples are
not containing too much data to be complex calculations. One reason of
performing the tests on these samples is because of the meaning of the data,
as they are concrete wind speed data of a particular location, and not random
data. This is a first step to a concrete application of this parallel version.

The MPI parallel implementation is tested for different number of cores,
from two up to twelve cores. The results are compared to the serial version
represented one cored version in the above tables.

a)Tests of performance when the data sample contains wind speed data of the
year 2012 in Shkoder

Table 1: Performance in time and speed up of the MPI implementation
proccessing wind speed data during 2012.

Cores 1 2 3 4 5 6 7 8 9 10 11 12

Time in seconds |35.7[19.1(13.6| 98 | 7.7 | 6.3 | 54 | 48 | 43 | 39 | 3.6 | 3.5

Speed-up 1 [1.86]2.62|3.64|4.63|5.66|6.61|7.43| 83 [9.15]/9.9110.02

14

10

8 //
6

/ = MP| version speed up
4

2 / Linear speed up

0 T T T T T 1
1 2 3 4 5 5] 7 8 9 10 11 12

Number of cores

Speedup

Figure 1 : Speed up of the MPI version for the sample wind speed data of the
year 2012
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Results show that the time spent to perform the calculations is reduced while
increasing the number of cores. For this estimation, the serial version is
executed in 35.7 seconds. The tablel shows the time spent to estimate the
Weibull parameters of a dataset containing 17568 data. For this dataset, it
is shown that the MPI version reduces the time spent to estimate the result.
Executing the serial program it is needed 35.7 s to get the parameters of
the Weibull distribution for this sample. There results show how parallel
programming helps in reducing this time. The MPI technique the result 1.86
times faster as soon as a second processor is added. The time is reduced up to
only 3.5 s when is executed the MPI version in 12 cores.

This table shows the speed-up graphic for these performance tests. This speed
up is the number of times that the parallel implementation is faster than the
serial implementation. The tests show that in this case the speed up increases
in a linear form. According to the Gustavson law (RAUBER, T. & RUNGER,
G. 2011), the linear graphic depends also by an alpha coeficient which is the
non-parallelisable fraction of any parallel process. The efficiency shows how
well-utilized are the processors in the parallel implementation. It is a value
between zero and one. A parallel efficiency of one corresponds to ideal, linear
speedup. In this case, the alpha coeficient is small, because the implementation
is made with a small fraction of non-pallelizied.

Results of parameter estimation of Weibull distribution for this sample
show that the shape parameter is b=3.358281 and the scale parameter is
a=2.628137.

b) Tests of performance when the data sample contains wind speed data
of the year 2013 in Shkoder

Table 2: Performance in time and speed up of the MPI implementation
proccessing wind speed data during 2013.

Cores 1 2 3 4 5 6 7 8 9 10 11 12
Time in seconds |34.9|18.6|133| 93 | 73 | 6.1 | 5.1 | 46 | 42 | 39 | 3.6 | 3.4
Speed-up 1 |1.87|262(3.75[4.78|5.72|6.84|7.58|8.31|8.94|9.69 |10.26

For this estimation, the serial version is executed in 34.9 seconds. The
table 2 shows the time spent to estimate the Weibull parameters of a dataset
containing 17520 data. The serial implementation needs 34.9 s to get the
parameters of the Weibull distribution for this sample. Time is reduces as soon
as the second procces is added. When the number of cores is two, it takes 18.6
s to perform the calculations, and the speedup is 1.87. As the number of cores
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is increased, it reaches the best performance in the seventh core, as it is almost
linear speedup.
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Figure 2 : Speed up of the MPI version for the sample wind speed data of the
year 2013

Results of parameter estimation of Weibull distribution for this sample
show that the shape parameter is b=3.358281 and the scale parameter is
a=2.628137.

c¢) Tests of performance when the data sample contains wind speed data of
both years 2012 and 2013 in Shkoder

Table 3: Performance in time and speed up of the MPI implementation
proccessing wind speed data during both years 2012 and 2013.

Cores 1 2 3 4 5 6 7 8 9 10 11 12
Time in seconds 66.7 | 343 | 233 | 17.2 | 147 | 126 | 105 | 94 | 8.1 73 | 6.6 | 64
Speed-up 1 1.94 | 2.86 | 3.87 | 453 | 527 | 6.35| 7.09 | 8.23 | 9.11 | 10.1 | 10.4

For this estimation, the serial version is executed in 66.7 seconds. The table
3 shows the time spent to calculate the Weibull parameters of a dataset
containing 35088 data. The serial program needs 66.7 s to get the parameters
of the Weibull distribution for this sample. The time is reduced up to only 6.4
s when is executed the MPI version in 12 cores. The figure 3 shows that the
speed up decreases when the number of cores is larger, but still it tends to be
close to the linear speed up.
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Figure 3 : Speed up of the MPI version for the sample wind speed data of the
year 2012 and 2013

Results of parameter estimation of Weibull distribution for this sample show
that the shape parameter is b=3.570758 and the scale parameter is a=1.936218.

Conclusions

The paper introduces the benefits of implementing the parallel processing in
analysing concrete data in meteorology.

In this case the Weibull distribution parameters are estimated to represent
the distribution of the wind speed data for two last years. It is tested the
performance in time of the MPI parallel version. Also it is measured the speed
up of the execution, from two up to twelve cores. Time of the estimation is
reduced as soon as adding the second core. When the application is run in
twelve parallel processes, time is only few seconds.

The cost of adding new procceses, instead of using only one process in the
serial version, is the complexity of the code, and the effort of the programmer
to make it work by using the message passing. Adding new procceses slows the
execution as a part of this time takes the communication between procceses.
As future work might be testing the parallel implementation with wider
range of concrete data, which might be including more years in analyze, or
comparing different locations. In this way, having wider range of data, it is
highlighed the importance of introducing the parallel programming in the
statistical estimations.
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ABSTRACT

Dataflow computing leads innovation, development and delivery of High
Performance Computing solutions. This solution includes hardware, software
and services to gain speedup with a reduced cost in a reduced or same space.
ControlFlow computing consists in a list of instructions for a particular
processor. Data and instructions are read from memory into the processor
core, where operations are performed and the results are written back to
memory. Dataflow computers focus on optimizing the movement of data in an
application and utilize massive parallelism between thousands of tiny dataflow
core to provide order of magnitude benefits in performance, space and power
consumption. Dataflow engines provide massive parallelism at low clock
frequencies. Many applications are amenable to dataflow processing, and can
achieve high acceleration.

This article presents a survey of issues and evolutionary developments in
parallel computing. In this article are treated also the characteristics and
the advantages of different platforms for parallelism. Herewith are treated
different architectures, technologies for parallelism in calculations. Herewith
Is presented the DataFlow paradigm and some concrete examples of DataFlow
solution. Is performed a comparison between Controflow technology to the
DataFlow technology regards to the parallelism.

KEY WORDS: ControlFlow Computing, Dataflow Computing, High
Performance Computing (HPC), Parallel Computing Technologies.

Llogaritjet paralele per Analizen Numerike

PERMBEDHJE

Llogaritjet me Dataflow na drejtojné drejt inovacionit, zhvillimit dhe japin
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zgjidhje llogaritése me performancé té lart€. Kjo zgjidhje pérfshin hardware,
software dhe shérbime pér t€ pérftuar pérshpejtim me njé kosto té reduktuar né
hapésire t€ reduktuar apo té nj&jte. Llogaritjet né ControlFlow konsistojné né
njé listé instruksionesh pér njé procesor té€ caktuar. T€ dhénat dhe instruksionet
lexohen nga memoria ne processor core, nga ku realizohen operacionet dhe
rezultatet kthehen pas né memorie. Kompjuterat Dataflow fokusohen né
optimizimin ¢ 1€vizjes sé t€ dhénave n€ aplikacion dhe pérdorin paralelizim
masiv ndérmjet mijéra core té vogla dataflow pér t€ dhéné p&rmirésime té
konsiderueshme né performancé, hapésiré dhe konsum energjie. Mekanizmat
Dataflow ofrojné paralelizim masiv né frekuencé t& ulét. Shumé aplikacione
jané té hapur kundrejt procesimit dataflow, dhe mund t€ arrijné pérshpejtim
té larté.

Ky artikull paraget njé vézhgim t€ c¢€shtjeve dhe zhvillimeve evolucionare
né llogaritjet paralele. N& kété artikull jan€ trajtuar gjithashtu karakteristikat
dhe avantazhet e platformave t€ ndryshme té paralelizimit t€ llogaritjeve. Kétu
&shté prezantuar paradigma DataFlow dhe njé shembull konkret t& zgjidhjes
me DataFlow. Gjithashtu ésht€ béré njé krahasim mes teknologjisé Controflow
dhe asaj DataFlow pér paralelizimin e llogaritjeve.

FJALE KYCE: ControlFlow Computing, Dataflow Computing, High
Performance Computing (HPC), Parallel Computing Technologies.

Introduction

A new alternative for fast parallel computing is considered the Dataflow
computing. Data-flow computing was developed about 30 years ago as a way
of solving the parallel processing problem and then faded away over time. But,
the decades-old technology is making a comeback. The data flow computing
is experiencing a rebirth, so it is worthy to invest in possibilities to use the
technology in large numerical calculation. Dataflow computers would provide
plenty of computing power. However, a direct implementation of computers
based on the dataflow model has been found to be a monumental challenge
(LEE, HURSON, 2010) . This paper presents a survey of characteristics
in dataflow computing and a comparison to the older parallel computing
techniques. Parallel techniques in ControlFlow computing are very powerful
and effective, but allegorically speaking, it is like heaving many experts
leading the process of work. DataFlow is an alternative that in our allegory
can be compared with too many specialized workers. Experts are expensive
and slow, since the workers can be cheaper and faster. The dataflow approach
of computation offers many advantages for parallel processing. The hardware
implementation of this approach is very difficult, but nevertheless there are
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really good successful efforts and still these efforts are continuing now days.
Since the early 1970s, a number of hardware prototypes have been built and
evaluated (GURD, 1985) and simulation studies of different architectural
designs and compiling technologies have been performed (VEEN, 1986 ).
The experience gained from these efforts has led to progressive development
in dataflow computing. However, there are many doubts and the question still
remains as to whether the dataflow approach is a viable means for developing
powerful computers to meet today’s and future computing demands (BEN
LEE, 1993).

ControlFlow computing model

The Von Neumann or control flow computing model consists in a program
which is a series of addressable instructions, each of which either specifies
an operation along with memory locations of the operands or it specifies (un)
conditional transfer of control to some other instruction. Essentially, the next
instruction to be executed depends on what happened during the execution of
the current instruction. The next instruction to be executed is pointed to and
triggered by the PC. The instruction is executed even if some of its operands
are not available yet (e.g. uninitialized).

Alternatively referred to as flow of control, control flow when talking about
computer programming is the order function calls, instructions, and statements
are executed or evaluated when a program is ran.(http1)

In this article we are talking about ControlFlow architecture, which is the
traditional architecture.

Parallelism in ControlFlow

What is important in our discussion is the parallelism potential of such
architecture. Let’s see some terminology and basic concepts of parallelism.

Flynn’s Taxonomy of Parallel Architectures

A parallel computer can be characterized as a collection of processing elements
that can communicate and cooperate to solve large problems fast.

A simple model for describing the parallelism in control flow machines is
given by Flynn’s taxonomy [] (http2). This taxonomy characterizes parallel
computers according to the global control and the resulting data and control
flows.
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There are four categories of architectures:

1. Single Instruction, SingleData (SISD): There is one processing element
which has access to a single program and data storage. In each step, the
processing element loads an instruction and the corresponding data and
executes the instruction. The result is stored back in the data storage. Thus,
SISD is the conventional sequential computer according to the von Neumann
model.

2. Multiple Instruction, Single Data (MISD): There are multiple processing
elements each of which has a private program memory, but there is only one
common access to a single global data memory. In each step, each processing
element obtains the same data element from the data memory and loads
an instruction from its private program memory. These possibly different
instructions are then executed in parallel by the processing elements using the
previously obtained (identical) data element as operand. This execution model
is very restrictive and no commercial parallel computer of this type has ever
been built.

3. Single Instruction, Multiple Data (SIMD): There are multiple processing
elements each of which has a private access to a (shared or distributed) data
memory, see Section 2.3 for a discussion of shared and distributed address
spaces. But there is only one program memory from which a special control
processor fetches and dispatches instructions. In each step, each processing
element obtains from the control processor and the same instruction and loads
a separate data element through its private data access on which the instruction
is performed. Thus, the instruction is synchronously applied in parallel by all
processing elements to different data elements.

4. Multiple Instruction, Multiple Data (MIMD): There are multiple processing
elements each of which has a separate instruction and data access to a (shared or
distributed) program and data memory. In each step, each processing element
loads a separate instruction and a separate data element, applies the instruction
to the data element, and stores a possible result back into the data storage. The
processing elements work asynchronously to each other. Multicore processors
or cluster systems are examples for the MIMD model.

Platforms of parallelism in ControlFlow computing (OpenMP,
MPI, CUDA)

OpenMP (Open Multi-Processing) is an API that supports multi-platform
shared memory multiprocessing programming in C, C++, and Fortran,
[1 (Gagne, Abraham Silberschatz, 2013) on most processor architectures
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and operating systems, including Solaris, AIX, HP-UX, GNU/Linux, Mac
OS X, and Windows platforms. It consists of a set of compiler directives,
library routines, and environment variables that influence run-time behavior.
(OpenMP Tutorial at Supercomputing 2008, http3). Defacto standard API for
writing shared memory parallel applications in C, C++, and Fortran OpenMP
API consists of: Compiler Directives, Runtime subroutines/functions,
Environment variables.](http4)

OpenMP is managed by the nonprofit technology consortium OpenMP
Architecture Review Board (or OpenMP ARB), jointly defined by a group
of major computer hardware and software vendors, including AMD, IBM,
Intel, Cray, HP, Fujitsu, Nvidia, NEC, Microsoft, Texas Instruments, Oracle
Corporation, and more.( http5)

OpenMP uses a portable, scalable model that gives programmers a simple and
flexible interface for developing parallel applications for platforms ranging
from the standard desktop computer to the supercomputer.

An application built with the hybrid model of parallel programming can run
on a computer cluster using both OpenMP and Message Passing Interface
(MPI), or more transparently through the use of OpenMP extensions for non-
shared memory systems. (http6)

Matrix Multiplication in C++ OpenMP

Let’s treat the C++ OpenMP paraleisation introducing by using a simple
example. Herewith is included an implementation of the matrix multiplication
in OpenMP. The directive of processor #pragma omp parallel for
default(none) shared(a,b,c) is the a simple modification of the normal source
code in ¢++ which can parallelize all the loop below this directive. Let’s see
the entire program for matrix multiplication.

/* shumezim_matricash_openMP.cpp */
const int size = 1000;
float a[size][size];
float b[size][size];
float c[size][size];
int main()
{ //Inicializim i vlerave te matricave A, B, dhe C me vlera zero
for (int i = 0; 1 < size; ++1) {
for (int j = 0; j < size; ++j) {
a[i][j] = (float)i + J;
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b[i][j] = (float)i - j;
c[i][j] = 0.0f;
}
}

// Perllogariten vlerat e elementeve te matrices
//C<-C+AxB
#pragma omp parallel for default(none) shared(a,b,c)
for (int i = 0; 1 < size; ++1) {
for (int j = 0; j < size; ++j) {
for (int k = 0; k < size; ++k) {
c[i][j] += a[i][k] * bk][j];
§
H
H

return 0;

}

This platform works very well in shared memory systems like multicore
computers. Let’s suppose that our source code is executed in a shared memory
machine. What happens in the source code after we add our parallelization
directive? Let’ suppose that our machine has 4 cores. Sequential algorithm
uses just one core to accomplish the loop. While the use of the parallelization
directive makes active all cores like in figure 1.

core e core core
C e core core
MEMORY MEMORY

Figure 1. Left is sequential execution. Right is parallel execution
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The directive, #pragma omp parallel for default(none) shared(a,b,c) does
implement the parallelization process. Runtime creates 3 additional "worker”
threads at start of openmp parallel region. OpenMP programs start with
a single thread; the master thread. At start of parallel region master creates
team of parallel "worker” threads (FORK). Statements in parallel block are
executed in parallel by every thread. At end of parallel region, all threads
synchronize, and join master thread (JOIN).

MPI platform in C++

MPI is a directory of C++ programs which illustrate the use of the Message
Passing Interface for parallel programming. MPI is a library of message
passing routines. The library allows a user to write a program in a familiar
language, such as C, C++, FORTRAN77 or FORTRAN90, and carry out a
computation in parallel on an arbitrary number of cooperating computers |]
(http7). This platform is used in distributed memory[](http8)parallel systems.
Herewith is a simple example which uses the MPI library, which executes
from each core an execution thread for matrix multiplication loops:

/* shumezim_matricash MPI.cpp */
#include <mpi.h>
#include <stdio.h>
#include <stdlib.h>
#define TAG 13
int main (int argc, char *argv[]) {
double **A, **B, **C, *tmp;
int numElements, offset, stripSize, myrank, numnodes,
N, 1, 3, ks
MPI Init (&argc, &argv);
MPI Comm rank (MPI_ COMM WORLD, &myrank);
MPI Comm size (MPI_COMM WORLD, &numnodes);
N = atoi(argv[1l])

if (myrank == 0) {
tmp = (double *) malloc (sizeof (double ) * N * N);
A = (double **) malloc (sizeof (double *) * N);
for (i = 0; i < N; 1i++)
A[i] = &tmp[i * N];
}
else {
tmp = (double *) malloc (sizeof (double ) * N * N /
numnodes) ;
A = (double **) malloc (sizeof (double *) * N / num-
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for (i1 = 0; 1 < N / numnodes; i++)
A[i] = &tmp[i * N];
1
tmp = (double *) malloc (sizeof (double ) * N * N);
B = (double **) malloc (sizeof (double *) * N);
for (i = 0; 1 < N; i++)
B[i] = &tmp[i * NJ;

if (myrank == 0) {

tmp = (double *) malloc (sizeof (double ) * N * N);
C = (double **) malloc (sizeof (double *) * N);
for (i = 0; 1 < N; i++)
C[i] = &tmp[i * NJ;
1
else {
tmp = (double *) malloc (sizeof (double ) * N * N /
numnodes) ;
C = (double **) malloc (sizeof (double *) * N / num-
nodes) ;
for (1 = 0; 1 < N / numnodes; i++)
C[i] = &tmp[i * NJ;
1
if (myrank == 0) {

for (i=0; 1i<N; i++) {
for (3=0; Jj<N; J++) {
A[i][J] = 1.0;
Bl[i][j] = 1.0;

}

stripSize = N/numnodes;

if (myrank == 0) {
offset = stripSize;
numElements = stripSize * Ny

for (i=1; i<numnodes; i++) {
MPI Send(A[offset], numElements, MPI DOUBLE, i, TAG,
MPI COMM WORLD) ;
offset += stripSize;
1
1

else {
MPI Recv (A[O], stripSize * N, MPI DOUBLE, 0, TAG,

MPI COMM WORLD, MPI STATUS IGNORE) ;
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}
MPI Bcast (B[O0], N*N, MPI DOUBLE, 0, MPI COMM WORLD) ;

for (i=0; i<stripSize; i++) {
for (3=0; Jj<N; J++) {
C[il[3] = 0.0;

i<stripSize; i++) {
;OJ<N; J++) |

=0; k<N; k++) {

)] += A[i][k] * B[k]I[J];

if (myrank == 0) {
offset = stripSize;
numElements = stripSize * N;
for (i=1; i<numnodes; i++) {
MPI Recv (C[offset], numElements, MPI DOUBLE, i, TAG,
MPI COMM WORLD, MPI STATUS IGNORE) ;
offset += stripSize;
}
}

else {
MPI Send(C[0O], stripSize * N, MPI DOUBLE, 0, TAG,
MPI_COMM_WORLD) ;
}
if (myrank == 0 && N < 10) {
for (i=0; 1i<N; i++) {
for (3=0; Jj<N; J++) {
printf("$£ ", C[il1[J]1);
}
printf ("\n") ;

}
MPI Finalize();
return 0;

}H] (http9)

Modern alternative architectures for parallel computing (Data-
flow)

Dataflow architecture is a computer architecture that directly contrasts the
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traditional von Neumann architecture or control flow architecture. Dataflow
architectures do not have a program counter, or (at least conceptually) the
executability and execution of instructions is solely determined based on
the availability of input arguments to the instructions, so that the order of
instruction execution is unpredictable: i. e. behavior is undetermined.
Although no commercially successful general-purpose computer hardware
has used a dataflow architecture, it has been successfully implemented in
specialized hardware such as in digital signal processing, network routing,
graphics processing, telemetry, and more recently in data warehousing. It is
also very relevant in many software architectures today including database
engine designs and parallel computing frameworks.

Synchronous dataflow architectures tune to match the workload presented
by real-time data path applications such as wire speed packet forwarding.
Dataflow architectures that are deterministic in nature enable programmers to
manage complex tasks such as processor load balancing, synchronization and
accesses to common resources.|]( EN-Genius, 2008)

Meanwhile there is a clash of terminology, since the term Dataflow is used for
a subarea of parallel programming: for dataflow programming.

The execution is driven only by the availability of operand! No Program
Counter is used and global updateable store, which are the two features of von
Neumann model that become a challenge in exploiting parallelism are missing
in DataFlow architecture.

The execution algorithm of the dataflow instructions in pseudocode can be:
WHILE(AVAILABLE_OPERATIONS

(STATE)) {

STATE = EXEC(AVAILABLEOPERATION(

STATE),STATE)

}
OPERATIONS “FIRE” WHEN

ALL INPUTS ARE AVAIALBLE (http10)
And a modified java program for execution in dataflow architecture is:
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7 public class MovingAverageKernel extends Kernel {

9 public MovingAverageKernel(KernelParameters parameters, int N) {/
10 super(parameters);
1

12 // Input P g
13 HWVar x = io.input("x", hwFloat(8, 24)); — e
14

15 // Data

16 HWVar prev = stream.offset(x, —1); —

17

18 HWVar next = stream.offset(x, 1);

19

20 HWVar sum = prev+x+next;

21

22 HWVar result = sum/3;

23 -

24 // Output

25 io.output("y", result, hwFloat(8, 24));

26 }

27 '}

Figure 2. Data flow program

Nevertheless the implementation of the parallelism into DataFlow architecture
is still a process in beginning. The hardwares created are expensive and rare to
find. This technology is still developing and not yet consolidated. But we can
say for secure that the DataFlow is the future of parallelism.

Conclusions

Parallel computing is a trend of our age and is pushed and forced into the
computing paradigms just as Object Oriented was pushed in the previous
millennium into the programming issues. There are several types of parallel
computing, regards to the hardware architectures (shared or distributed
memory systems and data flow architecture systems). The hardware is
parallel so the Kernel is parallel. There are many levels of difficulties in the
parallelism. Some problems do not have work-efficient parallel algorithms
that allow effective parallelism. Some of the parallel algorithms do not have
the same level of numerical stability as well-known sequential algorithms. It is
needed a very careful benchmarking process to be secure for the effectiveness
of the chosen architecture for parallelization, because some time choosing
inappropriate platform can yield to an failure parallelism.

As final conclusion I would like to stress the fact that the DataFlow computing
is the future of parallelism in data processing.
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ABSTRACT

Human health is burdened by the everyday exposure in natural radioactivity
caused by materials used for the construction and decoration of their houses.
This study focus on the determination of the natural radioactivity concentration
of various building materials used for interior and exterior constructions located
in Greece. Natural radionuclides (U-238, Th-232 and K-40) concentration in
specially prepared samples of these materials is measured utilizing the direct
gamma-counting method. These values are presented as specific activities (Bq
Kg ') for each radionuclide in every constructing material while the overall
results are tabulated, analyzed and compared with similar data from other
studies. Additionally, the radiobiological impact to humans exposed to this
specific radiation is investigated by estimating the probable radiation dose
uptake (in mSv per year) and comparing it with the maximum permissible
absorbed dose to humans as given by the world standards.

Hetimi i pérgendrimit té radioaktivitetit natyror né materialet
e ndértimit dhe ndikimi né shéndetin e njeriut

PERMBEDHJE

Shéndeti i njeriut €sht€ e ngarkuar nga ekspozimi i1 pérditshém né
radioaktivitetit natyror shkaktuar nga materialet e pérdorura pér ndértimin
dhe dekorimin e shtépive t€ tyre. Ky studim pérgendrohet né€ pércaktimin e
pérgendrimit natyror t€ radioaktivitetit t€ materialeve té ndryshme t€ ndértimit
té pérdorura pér ndértimet e brendshme dhe té jashtme t€ vendosura né Greqi.
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Pérgendrimi i bérthamave radioaktive natyrore (U-238, Th-232 dhe K-40)
né mostrat pérgatitura posacérisht t&¢ kétyre materialeve éshté matur duke
pérdorur metodén direkte t€ gama-numérimit. Kéto vlera jan€ paraqitur si
veprimtari specifike (Bq Kg-1) pér ¢do bérthamé radioaktive né ¢do material
té konstruktimit ndérsa rezultatet ¢ pérgjithshme jené hedhur né tabela,
analizuar dhe krahasuar me té dhénat e ngjashme nga studime t€ tjera. Pérveg
késaj, ndikimi radiobiologjik pér njerézit e ekspozuar ndaj kétij rrezatimi t&
vecanté éshté hetuar duke vleré€suar marrjen e njé doz€ rrezatimi t€ mundshme
(n€ MSV né vit) dhe duke e krahasuar até¢ me dozén e lejueshme té absorbuar
nga njerézit t&€ dhéné nga standardet e botés.

KEYWORDS: Radioactivity, building materials, gamma spectroscopy,
radiobiological impact

Introduction

The aim of the present work is to determine the specific activity concentrations
(Bq kgr ') of #%U, #*Th and “K presented in building materials used for
construction and decorative purposes inside the houses. These are cement,
cement brick, asbestos, red bricks, sand, solid and soft rocks, marbles,
limestone, granite, iron, aluminium, copper and brass collected from various
places in Greece. Direct gamma counting spectroscopic method is used for
acquiring the values. These values are used in order to estimate indirectly
the annual radiation dose in mSv that humans may acquire and thus to
assess the possible radiological hazard to humans due this natural irradiation
(VOSNIAKOS, 2003).

Finally, the results are evaluated by comparing them with international
standards of permissible doses. However, it should be mentioned that the
natural radiation dose received by individuals depends on factors such as rates
of ventilation, pattern of airflow, time, etc.

Material and methods

A total of thirty one (31) building materials are crushed into fine granules.
Each of them was homogenized and air-dried. Approximately 50 ml of each
of the samples was filled into small cylindrical plastic containers (height 2
cm, diameter 7 cm). Their respective net weights were measured and recorded
with a high sensitive balance. Then these samples were sealed and left airtight
for 4 weeks to allow for radium and its short progeny to be in radioactive
equilibrium.

The gamma-ray spectra of the samples were collected using a high resolution
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HPGe detector (Eurisys High Purity Germanium Coaxial P-Type Detector)
with a photopeak relative efficiency of 20% and energy resolution (FWHM)
1.80 KeV for the1332 KeV energy of “Co.
Through a pre-amplifier, the detector was connected to the amplifier, which
was positioned inside the PC main box. An ADC of 8192 channels was
assembled to the system and the spectroscopic measurements and analysis
was performed via the Oxfordwin Assayer software packed into the PC of the
Laboratory.
In order to reduce gamma-ray background the detector was maintained in a
vertical position and shielded by a cubic type iron shield of 32cm height and
21 cm depth, with a front moving door. The external iron shield contained two
inner cubics made of 4cm thickness of lead and 0.5 ¢cm thickness of copper.
Absolute efficiency calibration of the detector was carried out by a 50 ml
standard solution of '**Eu inside a glass container (for energies from 122 KeV
to 1530 KeV) using the same geometry as the measured samples. Corrections
for self-absorption effects in the samples were found to be insignificant for
gamma rays with energies greater than 400 KeV (PARK & JEON, 1995).
The activity of U was estimated from the 609.3 KeV gamma transition energy
of 2“Bi (41.2% possibility). Also the activity of **Th was estimated from
the 583.1 KeV gamma transition energy of **T1 (86% possibility) while “K
activity was determined using the 1460 KeV gamma ray (10.7 % possibility)
(LEDERER & SHIRLEY, 1978). However other gamma transition energies
may be selected in limited cases where the total error of the measurement was
inevitably very low. Background activities for the three selected energies were
subtracted from the sample’s readings in order to assess the true activities of
each isotope.
The samples were placed coaxial 10 cm from the surface of the detector and
the counting time for each sample were 20 hours.
The activity concentration of each isotope was calculated using the following
equation:
A=C/e*P *M_ (BqKg" 8))

Where,

A, is  activity concentration of the radionuclide (Bq Kg™')

C, is  counting rate of the gamma ray (counts per second)

¢ is  detector efficiency of the specific gamma energy

P is absolute transition probability of gamma decay

M_ is  mass of the sample (Kg)
Radium equivalent activity (Ra ) of each building material was calculated

44



according to Beretka and Mathew (BERETKA & MATHEW, 1985) as
follows:
Raeq (BqKg")=A, + (A, *1.43) + (A, *0.077) (2)

Where

A, A, and A are the activity concentrations of uranium (**U),
thorium (***Th) and potassium (*°K) in Bq Kg™'.
This equation is based on the estimation that 370 Bq Kg! of U, 259 Bq Kg!
of #*Th and 4810 Bq Kg' of “K produce the same gamma ray dosage.
Also the Ra value of 370 Bq Kg™' is equivalent to the annual dose equivalent
of 1.5 mSv per year, which we assumed to be the maximum permissible dose

to humans from their exposure to natural radiation from building materials in
one year (NOORDDIN, 1999).

Results and discussion

Tables 1, 2, 3 and 4 shows the gamma ray activity concentrations of uranium
(%), thorium (*Th) and potassium (*’K) in Bq Kg'!, measured for a total
of thirty one (31) building materials used for various purposes in most of the
Greek home constructions such as walls, roofs, floors, kitchen benches and
fireplaces.

In these tables, radium equivalent activities of each material were estimated
using the equation (2). The last column presents a statement of whether the
radium equivalent activities of each building material are above, below or
near the Ra_ value of 370 Bq Kg?.

Table 1: Specific activities of 238U, 232Th and 40K isotopes present in
various indoor building materials.The 226Raeq values are also presented.

Specific Activities (Bq Kg) 226Raeq Maximum Per-
Samples .
2381y 22T WK (BqKg") missible Dose
Red Clay Brick| 54+ 24 61 +£22 50763 | 180+ 60 Below
IAsbestos 19 £22 7+36 0+91 27 £ 80 Below
Cement Brick 31 +36 0+11 172 £ 80 44 + 58 Below
Cement 29 £ 25 3+23 361 £ 55 61 +62 Below
Sand 17+ 19 4+ 14 0+63 23 + 44 Below
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Table 2: Specific activities of 238U, 232Th and 40K isotopes present in
various building materials used primary for decorative purposes. The

226Raeq values are also presented.

Rodos

Activity Concentration (Bq Kgr ') |226Raeq Maxi.ml.lm
Samples Permissible

238U 232Th 40K [(BqKegr™) Dose
IS)i‘;'i‘Od Rock ofl 151 105 | 148424 |2024+103| 488+ 67 Above
Sollld Rock of 57441 10+25 | 302+94 | 95+84 Below
Caristos
S(.)ft Rock of 42 +23 36+ 38 0+9] 93 + 84 Below
Hiosl
SChlSt-RO?k‘Of 42 + 24 {4 + 23 1490+ 97 | 277 + 64 Below
Thessaloniki
Sqft Rock of 129 + 23 130 + 37 153493 | 327483 Near
Hios2
Granite of 92438 | 708+36 1210515311267+ 101 Above
Thrace
Limestone of 43+ 4] 0+21 0+85 43 + 78 Below
Thasos
Redish Stone 24401 8 +20 216+89 | 52456 Below
of Thasos
Limestone of 61 +22 7421 0+85 71 + 59 Below
Crete
Soft Rock of 55426 59+24 [193+102 | 154+68 Below

Note: ! and ? are two different samples of different rocks from the Island Hios

Table 3:

Specific activities of 238U, 232Th and 40K isotopes present in

various indoor building materials used primary for decorative purposes.
The 226Raeq values are also presented.

Activity Concentration (Bq Kgr ™) 26R4 Maximum
Samples . Permissible
2387J 22T WK (Bq Kgr ) Dose
Solid Rockof | 15 51 | 132422 | 1978+ 97 | 454+ 60 Above
Volos
Purple Rockof | ), o) 1 27410 | 978267 | 186273 Below
JIoannina
Redish Rockof | o, o | 7449 | 1240+ 94 | 285+ 139 Below
Livadia
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Schist-Rockof | 59,35 | 64229 | 1365455 | 256478 Below
Kavala

Marble of Dry | )y, 4y | 126437 | 894463 | 389102 Above
River Dramas

Marble of 97+51 | 86+39 | 754+62 | 278112 Below
Pigon Dramas

Marble of 63427 | 4839 | 654+52 | 182+87 Below
Volaka

Marble of 56+32 | 58+28 | 42141 | 171£75 Below
Kozani

Marble of 62426 | 44+22 | 378+40 | 15461 Below
Nestos

Marble of Veria| 88+ 36 65+24 | 556+34 | 224173 Below

Table 4:  Specific activities of 238U, 232Th and 40K isotopes present

in metallic materials. The 226Raeq values are also presented. The 1 and
2 index at the iron and aluminium samples indicates that they are from

different brands.
Activity Concentration (Bq Kgr=) | Maximum
’ O Ra .
Samples (Bq K ;qfl) Permissible Dose
238U 232Th 4UK q g (370 Bq Kg—l )
Iron 1 79 £ 32 74 +£21 990 +74 | 261 +68 Below
Iron 2 62 +29 51+22 730 £ 56 191 + 65 Below
Aluminjum 1 | 76 +32 61+33 | 1026 +71 | 242+ 85 Below
Copper 112 +42 87136 ([1239x112| 332 +102 Near
Aluminjum2 | 92+33 71+27 | 982+91 [ 269+79 Below
Brass 97 + 30 65+ 24 987 £91 | 266+71 Below

Table 5: The evaluated average activities of 28U, #*Th, “K and 226Raecl

isotopes present in soil.

Activity Concentration (Bq Kgr ) 2R,
eq
B3y mTh wg | (BaKer)
World Average Activity of soil
(Beretka & Mathew, 1985) 25 28 370 89
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Greek Average activity of soil

147
(Noorddin, 1999) # 47 460

As shown in Table 1, the specific activities of uranium (*3U) for all samples,
which are categorized as the basic components of the Greek construction,
ranged from 17 to 54 Bq Kg'. The lowest value was found in the sand, while
the highest value was observed in the red clay brick.

Thorium (**2Th) specific activities ranged from zero to 61 Bq Kg™' for red clay
brick.

Finally, potassium (*’K) specific activities ranged from zero to 507 Bq Kg!
for red clay brick.

For red-clay brick the values obtained for uranium, thorium and potassium
well exceed the World and Greek average activities for soil (almost two times
higher).

Also the activity concentrations for uranium and potassium for the cement are
very close to the World average activities for soil.

Radium equivalent (226Raeq) activities of the red-clay brick exceed the World
and Greek average radium equivalent values.

In Table 2 the specific activities of uranium (***U) for all samples, which are
categorized as complementary materials for interior and exterior adornments
in the Greek construction, ranged from 42 to 121 Bq Kg'. The same for the
Thorium (**Th) specific activities, which was ranged from zero to 708 Bq
Kg' and for potassium (*’K) specific activities which was ranged from zero
to 2024 Bq Kg'.

It is obvious that uranium (***U) activities for all these materials exceed the
World and Greek average activities for soil (until three times higher for the
solid rock of Pilio). However, thorium (**?Th) and potassium (**K) activities
are found to be from very low (zero) to very high (2024 Bq Kg') and thus
cannot give a safe conclusion by comparing them with the activities of the
World and Greek soil.

Radium equivalent (***Ra_) activities of the majority of the special materials
are shown to exceed the World and Greek average radium equivalent values
for the soil.

As the maximum radiation dose to be emitted by building materials is 1.5
mSyv per year, which corresponds to the maximum radium equivalent activity
of 370 Bq Kg'!, we observe that all the main building materials from table 1
are below this limit, two special materials form table 2 (solid rock of Pilio and
Granite of Thrace) are well above this limit and one special material (Soft rock
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of Hios?) is near this limit value.

As shown in Table 3 the specific activities of uranium (***U) for all samples,
which are used for interior Greek house construction, range from 56 to 140 Bq
Kg'. The same for the Thorium (**2Th) specific activities, which range from
27 to 132 Bq Kg! and for potassium (*°K) specific activities, which range from
378 to 1978 Bq Kg'.

As the maximum radiation dose to be emitted by building materials is 1.5
mSyv per year, which corresponds to the maximum radium equivalent activity
of 370 Bq Kg'!, we observe that two indoor building materials (Solid rock of
Volos and Marble of Dry River Dramas) are well above this limit and two of
them (Redish rock of Livadia and Marble of Pigon Dramas) are near this limit
value if we consider the relatively high inherent value error.

As shown in Table 4 the specific activities of uranium (***U) for all samples,
which are used for interior Greek house construction, range from 76 to 112 Bq
Kg!. The same for the Thorium (**?Th) specific activities, which range from
51 to 87 Bq Kg! and for potassium (*°K) specific activities, which range from
730 to 1239 Bq Kg.

As the maximum radiation dose to be emitted by building materials is 1.5 mSv
per year, which corresponds to the maximum radium equivalent activity of
370 Bq Kg!, we observe that only the copper sample is near this limit.

Table 6: Comparison of the meanradium equivalent Activity Concentrations
(Bq Kg') of various building materials of several studies.

Materials Greek Greek | Malaysia | Zambia | Australia [ Germany
(2001) (2000) (1996) (1995) (1985) (1981)
Red Clay Brick | 54+24 | 183 +17 | 895+ 107 180 833 640
Asbestos 17+22 | 23%2 31+ 61 - -
157
Cement 29+ 25 53+4 [ 188+27 79 115 70
Sand 17+£19 10+1 136 £33 135 70 59

Table 6 compares radium equivalent activities for selected typical main
building materials from other countries. The content of the same material can
vary from brand to brand and the total activities depend on the radioactivities
of the components in the different materials.
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As shown in Table 6 the values of radium equivalent obtained for these
materials are found to be the lowest compared to that of other countries.

It is important here to notice that the biological effects to humans caused by
a natural radiation source such as our samples are divided into stochastic and
non-stochastic effects. The difference between them is that non-stochastic
effects have a threshold value and this value is important not to exceed instead
of the stochastic effects that there is no threshold and the probability of
occurrence depends on dose linearity down to zero dose but the severity of the
effect is independed of the dose (JONES & CUNNINGHAM, 1983).

The threshold value here is 1.5 mSv y-1 and in order to prevent by exceeded it
is to keep away from natural sources which seems to exceed this value.
However there are some radiation protection rules (KNOLL, 1989) that we
can follow in order to minimize radiation dose intake from that kind of indoor
materials. These are:

to increase the distance between the individual and the material (as far as
possible) utilizing the inverse square law of the radiation
to minimize the time that and individual is in close distance with the material

to use protective barriers if this is possible

Finally, it has to be considered that different radiation sources give an additive
whole body radiation dose to an individual that is in distance with them
PAPASTEFANOU, 1992.

This means that building materials used for housing construction must not give
a total value of natural radiation dose higher than the maximum permissible
value of 1.5 mSv y'.

Conclusions

The present results have shown that most of the building materials used in
Greek construction meet the criterion limit of radiation dose to humans for
building materials (1.5 mSv per year). A limited number (three out of ten) of
decorative special type materials collected from different places in the whole
Greece have shown an increased dose.

In addition, the majority of the main Greek building materials show lower
radium equivalent activities than the World and Greek average activity of soil
with an exception of the red clay brick. In contrast, the majority of the Greek
building materials used for interior and exterior adornments show much
higher radium equivalent activities comparing to theWorld and Greek average
activity of soil.

However, comparing these results with similar data of other countries, the
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Greek samples have shown the lowest radium equivalent activities NRPB,
1990; AYOTTE ET AL. 1998; NAJAFI, 1998.

In the future the study should concentrate to a more systematic investigation
of the natural radioactivity contained in building materials for interior and
exterior adornments from different brand and from different regions in Greece
as these material are found from this study to be the most contaminated with
natural radioactive radionuclides.
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observimeve satelitore dhe modelimeve né
vlerésimin e ndikimit té djegieve té biomasés
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PERMBLEDHJE

Né kété punim jané analizuar me ané té teknikave remote sensing ndotja e ajrit
né qytetin e Shkodrés nga tymrat e djegieve biomasore. Analizat jan€ béré pér
muajin gusht, 2011, ku ka pasur edhe djegie masive né malin e Taraboshit.
Analizat e béra identifikojné efektin e kétyre djegieve né thell€sin€ optike
té aerosoleve né qytetin e Shkodrés. Gjithashtu njé efekt t&¢ dukshém kané
edhe proceset e djegieve biomasore né rajonin pérreth. Nga ana tjetér, djegiet
biomasore né distanca t& largéta kané ndikim té neglizhueshém gjaté késaj
periudhe.

FJALE KYCE: djegiet e biomasave, thellésia optike e aerosoleve, teknikat
remote sensing

Synergic use of the remote sensing techniques
on biomass burning assessments

ABSTRACT

In this paper, the air pollution due to biomass burning in the city of Shkodra is
analyzed using the remote sensing techniques. The analyses are carried out for
the August 2011, the period which is characterized also by biomass burning in
the Tarabosh mountain.

The analysis confirms the effect of this biomass burning process on aerosol
optical depth in the city of Shkodra. An important effect play also the biomass
burning processes in the nearby region. On the other hand, the biomass burning
on remote regions play a negligible role during this period.

KEYWORDS: biomass burning, aerosol optical depth, remote sensing
techniques
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Hyrje

Djegiet ¢ biomas€s pérbéjné njé pjesé té€ réndésishme t€ aerosoleve
troposferike. Ato ndikojné dukshém né klimén dhe cilésin€ e ajrit, si dhe né
buxhetin e rrezatimit diellor (-0.8Wm2) (YOKELSON et al.,2007; PENNER
et al., 1994). Aerosolet produkt t€ biomass burning, krijojné edhe efekte té
tjera, si reduktimin e shikueshmérisé atmosferike, probleme shéndetésore,
si dhe veprojné si bérthama (CCN) pér krijimin e reve, reduktimin e
pércjellshmérisé elektrike atmosferike, dhe si pasojé né rritjen e shkallés sé
reshjeve (FRANCHIN et al., 2014; LUDERER et al., 2006).

Aerosolet qé jané produkt i djegieve té biomasés kané dy komponente kryesore;
karbonin e zi (BC), i cili e absorbon rrezatimin diellor dhe karbonin organik
(OC), i cili e shpérhap rrezatimin diellor. Gjithsesi komponimet kimike té
tyre jané€ shumé variabél. Burimet kryesore t€ djegieve té biomasés né shkallé
globale, jan¢ djegiet natyrore dhe artificiale t€ pyjeve dhe savanave, djegiet
bujqésore, si dhe djegiet né zonat urbane pér géllime ngrohjeje (SCHULTZ et
al., 2008). Jo i gjithé produkti i biomasave vjen nga aktivitetet njerézore, por
njé pjesé e konsiderueshme vjen edhe nga djegiet e vazhdueshme t€ biomasés
pér shkaqe natyrore. Megjithaté fraksioni i ndikimit t& aktivitetit njerézor né
djegiet e biomasés €shté véshtiré pér t'u pércaktuar ekzaktésisht.

Aerosolet produkt t&€ djegieve t€ biomas€s i pérkasin mé tepér modés sé
akumulimit, me diametér né rangun 100-150nm, si dhe dy modave mé té
vogla, njéra coarse dhe tjetra e bérthamézimit (REID et al.,2005). Diametri
median sipas masés €shté mé i madh, rreth 240nm. Ky parametér ndikohet
mé tepér nga moda coarse, e cila ndikon né rreth 20% té t&€ gjithé masés. N¢é
zonat shumé prané flakéve identifikohet dhe njé pérqendrim i lart€ numerik i
aerosoleve t&€ mod¢s s¢ bérthamézimit (HAYSEt al., 2005).

Observimet satelitore sigurojné informacion shumé té vlefshém mbi zonat
aktive natyrore ku ndodhin djegiet e biomasave edhe né rajone relativisht
té vogla. Imazhet satelitore t€ dhéna nga MODIS, japin informacion mbi
njé parametér shumé té réndésishém té aerosoleve si¢ éshté thellésia optike
(AOD). MODIS (Moderate Resolution Imaging Spectroradiometer), &shté
njé instrument ky¢ né satelitét TERRA dhe AQUA (Townshend and Justice,
1990). Kéto satelité kryejné vézhgimin e komplet sipérfages sé¢ Tokés né
¢do dy dité. Ekzistojné edhe disa modele né parashikimin e evolucionit té
shtresave aerosole (NICKOVIC et al., 2001; DRAXLER and ROLPH, 2003;
CHRISTENSEN et al., 1997). Ndér kéta mund t€ pérmendim:

NAAPS (Navy Aerosol Analysis and Prediction System), i cili parashikon
AOD té¢ ndikuara nga pluhurat, sulfatet dhe tymrat.
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DREAM 8b (the Dust Regional Atmospheric Model), i cili bén parashikimin
e shtresave té pluhurave, si dhe té profileve vertikale té tyre.

HYSPLIT (Hybrid Single Particle Lagrangian Integrated Trajectory Model),
i cili parashikon trajektoret e masave ajrore qé jané aktive né transportin e
aerosoleve. Ekzisistojné edhe shumé modele t€ tjera, q€ lidhen sidomos me
evolucionin e parametrave meteorologjiké.

Njé ndér elementet mé té réndé€sishme né studimin e proceseve atmosferike
dhe sidomos té profileve vertikale té pérgendrimeve t€ aerosoleve, jané
teknikat LIDAR (Light Detection and Ranging o Laser Imaging Detection
and Ranging). Me ané t€ kétyre sistemeve arrihet njé pércaktim shumé i sakté
i shtresave té aerosoleve, si dhe ngjarjet e ndryshme, si stuhité shkretinore,
vatrat e djegieve té biomasés, etj. Pér fat t€ keq vendi yné nuk i disponon kéto
instrumente pér vlerésime direkte dhe si pasoj€ jemi té detyruar t€ pérdorim
teknikat indirekte ose matjet direkte né stacionet mé té€ aférta me vendin toné
(MANDIJA et al., 2010).

Materiali dhe metodat

Ky punim é&sht€ fokusuar né evidentimin e ndikimit t& proceseve t€ djegieve
té biomasés né qytetin e Shkodrés. Eshté marré né studim periudha 1-31 gusht
2011. Kjo zgjedhje éshté béré jo vetém se gushti Eshté njé nga muajt mé té
nxehté dhe si pasojé qyteti i Shkodrés éshté i ndikuar dukshém nga djegiet
¢ biomasés né rajon, por edhe se né két€ periudhé ka pasur djegie masive té
malit t& Taraboshit. Né kété studim jemi bazuar né informacionin g€ na japin
imazhet e marra nga MODIS, si dhe né parashikimet e modeleve NAAPS dhe
HYSPLIT. Ndérsa matjet me LIDAR apo sun/star photometer pér zonén e
Shkodrés nuk jané t€ mundshme.

Jang analizuar té gjitha ditét ¢ muajit gusht, 2011, duke pércaktuar vlerat
pérkatése té thellésis€ optike té aerosoleve, sipas NAAPS dhe MODIS né
gjatési vale 550nm. Gjithashtu jané studiuar trajektoret ¢ masave ajrore nése
sjellin me vete produkte shtesé té djegieve té biomasés nga zona té tjera aktive.
Gjithashtu jané shfrytézuar edhe t&¢ dhénat e hartave té burimeve kryesore té
zjarreve, si: Global Fire Map dhe Web Fire Mapper. Kombinimi i rezultateve
té¢ HYSPLIT dhe hartave té sipérpérmendura, na lejon t&€ vlerésojmé shkallén
e ndikimit t€ kétyre burimeve né qytetin ¢ Shkodrés.

Fokusi i studimit éshté véné né pércaktimin e ndikimit té djegieve té€ biomasés
sé malit t€ Taraboshit né qytetin e Shkodrés né€ parametrat optike t& aerosoleve.
Ky proces ka ndodhur gjaté dhjetéditéshit t€ fundit t€ muajit gusht, 2011.
Djegia ¢ biomasés ka pérfshiré rreth 40ha sipérfaqge, dhe ka kapur njé gjatési
lineare prej rreth 4km. Duke gené se kjo zoné ndodhet shumé afér qytetit t&
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Shkodrés, proceset e djegieve biomasore € ndodhin né két€ zoné, ndikojné
direkt né vetit€ optike té acrosoleve né qytet. Pér kété jané b&ré krahasimet e
parametrave optike té aerosoleve, ndérmjet mesatares mujore dhe periudhés
sé djegieve.

Rezultatet dhe diskutimi

Né tabelén 1 jané prezantuar vlerat mesatare ditore t&¢ AOD né qytetin e
Shkodrés gjaté muajit gusht, 2011, sipas té dhénave nga NAAPS dhe MODIS.
N¢é kolonén e paré (sipas NAAPS) jané listuar vlerat ¢ AOD me kontribut
sulfatet dhe pluhurat s€ bashku, ndérsa n€ kolonén e dytg té saj listohen vlerat
e AOD me kontribut tymrat nga djegiet. Nga ana tjetér MODIS i prezanton
vlerat e AOD me t€ tri kontributet e mbledhura.

Pritet qé vlerat mé té larta t&€ AOD té€ arrihen gjaté ditéve té djegies né malin ¢
Taraboshit, kjo pér shkak té aférsis€ s€ tij me qytetin e Shkodrés. Por nuk duhen
neglizhuar gjithashtu edhe kontributet nga zonat pérreth dhe ato mé t& largéta,
né sajé té proceseve té transportit (LRT). Nga tabela 1 shihen kontributet né
AOD nga tymrat (sipas NAAPS) jané té ndjeshme gjaté periudhés 25-31
gusht. Vlerat e kontributeve té tymrave n€ AOD variojné nga 0.1 deri né 0.3
sipas NAAPS.

Tabela 1. Vlerat mesatare ditore t& AOD, sipas NAAPS dhe MODIS

AOD AOD AOD

Data| NAAPS [MODIS|Data| NAAPS |MODIS| Data NAAPS MODIS
02]0.0] 020 [ 12 {0.0]0.0] 0.05 23 0.2 0.0 0.15
02]0.0] 020 [ 13 ]10.0[0.0] 0.1I5 24 0.2 0.0 0.20
0.1 [0.0] 0.15 [ 14 [0.0][0.0]| 0.20 25 0.3 0.1 0.35
04 /00| 030 [ 15]0.1][0.0] 0.20 26 0.4 0.2 0.30
02]0.0] 020 [ 16 [0.2]0.0]| 0.40 27 0.5 0.3 0.50
0.1 0.0] 0.15 [ 17 ]03]0.0]| 0.50 28 0.4 0.3 0.60
00[00] 0.10 [ 18 {03 ]0.0| 0.50 29 0.2 0.2 0.50
0.0[00] 005 [ 19 ]0.1][0.0] 0.20 30 0.3 0.3 0.40
0.1 [0.0] 0.10 {20 [0.0][0.0]| 0.20 31 0.2 0.2 0.55
0.1 [0.0] 004 {21 [0.0][0.0] 0.10
00[00] 0.10 {22 [0.1]0.0]| 0.10

Z|S|o ooy |un| || —

NEé figurén 1 paragqitet variacioni i vlerave t€ AOD (sipas MODIS dhe NAAPS),
si dhe té€ kontributit té tymrave né€ vlerat e tij (kolona NAAPS(s)), gjat€ muajit
gusht. Gjithashtu né kété figuré paraqitet edhe shpérnndarja statistike e
vlerave t&¢ AOD, si dhe parametrat statistikoré pérkatgs.
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AOD sipas NAAPS dhe MODIS
NAAPS (total) dhe NAAPS(s) (tymra)

NAAPS = Distance Weighted Least Squares
NAAPS(s) = Distance Weighted Least Squares
MODIS = Distance Weighted Least Squares
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Figura 1. Variacioni 1 AOD né¢ ditét t€ karakterizuara nga tymrat

Edhe nga grafiku i figurés 1, shihet se ditét mé t€ ndikuara nga tymrat gjenden
né periudhén 25-31 gusht. Vlerat e AOD sipas té dy teknikave, rriten dukshém
pas datés 20. N¢ ditét e fundit t&€ muajit gusht, kontributi i tymrave pérbén
pothuajse komplet vlerén e thellésisé optike t€ aerosoleve. Megjithaté vlerat
mé frekuente t& AOD jané poshté limitit 0.2. Nisur nga kurba e regresionit,
vlerat € medianave sipas NAAPS dhe MODIS jané shumé t€ péraférta. Edhe
devijimi standard i t€ dy shpérndarjeve statitike ésht€ pothuajse 1 njéjté;
respektivisht 0.1423 dhe 0.1652. Nga ana tjetér ndikimet e tymrave né vlerat e
AOD sipas NAAPS me mediané 0.05 dhe me modé shpérndarje 0.0.
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MODIS L3 AOD (0.55 um) 2011082500

Figura 2. Harta t&¢ AOD té dhéna nga MODIS dhe NAAPS
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Hartat e dhéna nga MODIS dhe NAAPS pér njé nga datat (25 gusht) me
kontribut té djegieve nga biomasat paraqgiten né figurén 2.

Nga kéto harta shihet qart€ vatra e djegieve té biomasés sé Shqipériné Veriore
dhe pérreth. Eshté pikérisht kjo zoné ku ndodhet edhe pika e studimit toné,
qyteti i Shkodr€s. Vlerat shumé t& larta t&¢ AOD (0.4-0.5 sipas MODIS) né
ké&t€ zoné i atribuohen jo vet€ém prezencés sé tymrave, por edhe flukseve té
pluhurave Sahariane g€ jané dukshém prezente né két€ periudhé mbi qytetin
e Shkodrés (fig.2). Duhet theksuar se vlerat normale t€ AOD né kushte
atmosferike stacionare jan€ nén 0.1; gjithashtu duhet theksuar se edhe gjaté
pjesés tjetér t€ muajit gusht (1-24) ka pasur vatra aktive djegiesh biomase, por
g€ pér shkak t€ largésis€ sé€ tyre, ose pér shkak se 1évizjet € masave ajrore nuk
e favorizojné ardhjen e tyre mbi rajonin e Shkodrés, kontributi i tymrave gjaté
pjesés tjetér té muajit gusht éshté 1 papérfillshém.

Né két€ ményré mund t€ pohojmé se bazuar nga matjet satelitore dhe
pérdorimin ¢ modeleve atmosferike t€ pérshtatshme, u pércakua ndikimi i
djegieve né€ malin e Taraboshit dhe rajonit pérreth né vlerat e thell€sisé optike
té aerosoleve.

Pér t& verifikuar shkallén e ulét t€ ndikimit t€ djegieve té biomas€s né zona té
tjera mé t€ largéta, analizojmé€ me ané té trajektoreve t&€ HYSPLIT, ardhjen e

masave ajrore nga zonat e largéta me zjarre aktive.
201108102
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1400 UTC 10 Aug 11
GDAS Meteorological Data

at 4207 N 1953 E
CY

Source *

, 310
300
290
280

THETA

12060018120600181206001812060018120600181206001812060018
0810 08/03  08/08  0B/07 _ 08/06  08/05  0B/O4
Job 1D: 110382 Job Start: Sun Mar 16 00:07:01 UTC 2014
Source 1 lat.: 42.070000 lon.: 19.530000 hgts: 100, 2000, 3000 m AMSL
Trar]\ectury Direction: Backward ~ Duration: 168 hrs.
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Figura 3. Ndikimi i vatrave té tjera té€ djegieve biomasore né€ zonén ¢
Shkodrés

N¢ figurén 3 paraqitet zona aktive e djegieve t€ biomasés (nga NAAPS), si
dhe back-trajektoret 7-ditore t€ masave ajrore (nga HY SPLIT).
N¢é kété figuré éshté prezantuar situata né datén 10 gusht, ku vatra e djegieve
té€ biomasés ndodhet né Ukrainé, rreth 1500 km larg nga zona joné né studim.
Sikurse shihet edhe nga back-trajectories sipas HYSPLIT, masat ajrore né
datén 10 gusht 2011 né qytetin e Shkodrés, vijné pérgjithésisht nga peréndimi
dhe nuk kané asnjé lidhje me zonén ku €shté pérgendruar djegia biomasore
(Ukrainén Jugore).
Dubhet theksuar se jané vérejtur edhe vatra t€ tjera, por pér shkak t€ intensitetit,
largésis€ dhe 1€vizjeve t& masave ajrore, nuk kané ndikuar né zonén toné gjaté
késaj periudhe. Pra gjaté muajit gusht, 2011, ndikimi nga djegiet e biomasés
né zonén e qytetit t& Shkodrés, vjen nga djegiet né rajonin pérreth, si dhe té
djegieve masive té€ malit t& Taraboshit, gjaté datés 20 dhe pas saj.
Le té pérdorim edhe njé instrument tjetér, né analizat e ndikimit té djegieve
té biomas€s né zonén e Shkodrés. Pér kété€ arsye marrim né shqyrtim edhe
imazhet globale té zjarreve aktive, nga NASA Earth Data; Global Fire Maps.
N¢é figurén 4 paragqitet harta globale ¢ djegieve t€ biomasés né€ periudhén 29
gusht-7 shtator 2011.
Si¢ shihet edhe nga figura 4, pothuajse 1 gjithé rajoni &shté i pérfshiré nga
djegiet e biomasave, sidomos rajoni i Ballkanit Qendror dhe pjesa jugore e
gadishullit Apenin. Né kété ményré ndikimet nga zonat pérreth né vlerat ¢
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AOD t€ matura n€ rajonin e Shkodrés, i superpozohen ndikimit t€ djegieve né
malin e Taraboshit.

T

Figura 4. Zonat rrethuese aktive me djegie biomasore

Ecuria e mépastajshme e masave ajrore me origjiné n€ malin e Taraboshit
pér datat 20-23 gusht, jané pércaktuar me ané t€ modelit 6-orésh t&€ back-
trajectories. Ky model tregon se 1€vizja e kétyre masave ajrore me daté 20
&shté drejtuar kryesisht sipas veriut dhe veri-lindjes. N& ditét pasuese drejtimi
i masave ajrore ndryshon progresivisht drejt lindjes. Duke ditur g€ qyteti
i Shkodré€s ndodhet n€ lindje dhe veri-lindje t€ malit t€ Taraboshit, del qé
efektin mé t€ madh tymrat e djegieve té biomasés e kané pas datés 23 gusht.

L N
0 UTC 22 Aug 11 Backward trajector
Data a

Figura 5. Evolucioni i mépastajshém i masave ajrore
Pér t€ verifikuar njétrajtshmériné e vler€simit t€ AOD nga NAAPS dhe
MODIS, pércaktojmé koeficientin e korelacionit ndérmjet vlerave t&€ AOD

té dhéna nga NAAPS (2 kolonat bashké) dhe nga MODIS. Vlera e kétij
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koeficienti &shté 0.75. Njé vleré kaq e lart€ e justifikon pérdorimin dhe
kombinimin e informacioneve t€ dhéna nga matjet satelitore (MODIS) dhe
nga parashikimet e modeleve (NAAPS, etj.). Ndérsa koeficienti i korelacionit
ndérmjet vlerave t€ AOD té dhéna nga MODIS me ato kontribut i tymrave té
djegieve té biomasave sipas NAAPS, gjaté 10 ditéve t€ fundit t€ muajit Eshté
0.86. Pra, pérputhja e rezultateve t€ dhéna nga dy teknikat e mésip&rme rritet
né rastin situatave t€ karakterizuara nga emetime intensive.

Megjithat€ vlerésimet nga MODIS dhe parashikimet nga NAAPS, pésojné njé
faré divergjence gjaté periudhes 20-31 gusht 2011. Ky fakt mund t€ shikohet
lehté edhe népérmjet figurave t€ méposhtme (fig.6).

MODIS L3 AOD (0.55 wm) 20110827 Europe MODIS L3 AOD (0.55 wm) 20110828 Europe MODIS L3 AOD (0.55 um) 20110829 Europe

Figura 6. Krahasimi i vlerave t¢ AOD sipas MODIS dhe NAAPS (27-29
gusht 2011)
Nga figura 6 shihet se emetimet e tymrave dhe sufateve, si dhe ardhjet e
pluhurave Sahariane né pjesén e Evropés Qendrore, jané parashikuar nga
modeli NAAPS dhe jané vértetuar nga observimet ¢ MODIS. Divergjenca
e vogél ndérmjet tyme vjen meqenése MODIS e pércakton AOD duke
pérmbledhur kontributet e té gjithé burimeve.
Duhet theksuar se njé analizé komplete kérkon edhe pérdorimin e rezultateve
té matjeve in-situ (matjet né kontakt direkt me subjektin qé po analizohet).
Matje té tilla jané kryer né qytetin e Shkodrés, para, gjaté dhe pas procesit
té djegieve né malin e Taraboshit. Pérdorimi i kétyre rezultateve do e rrisé
shkallén e saktésisé sé pérfundimeve té gjetura, si dhe mund té ndrigojé
elemente t€ reja né pércaktimin e shkallés sé ndotjeve né qytetin e Shkodrés
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gjaté késaj periudhe. Megjithaté kéto rezultate pritet g€ t€ publikohen né
njé€ punim pasues. Vlerésimet in-situ jané mé efektive kur b&hen analiza pér
burime lokale, si né rastin e djegieve n€ malin e Taraboshit. Nga ana tjetér,
vlerésimet me teknikat remote sensing, jané mé té efektshme n€ analizat né
shkallé globale, si p.sh., stuhité shkretinore apo tymrat ¢ vullkaneve. Megenése
qyteti i Shkodrés gjaté muajit gusht, 2011, ndikohej si nga djegiet né€ Tarabosh,
ashtu edhe nga ndikimet e djegieve rajonale, analizat komplete do té¢ kérkonin
pérdorimin e kombinuar t€ t€ dyja teknikave.

Pérfundime

N¢é kété punim jané prezantuar disa nga metodat mé bashkékohore né analizat
e ndotjeve atmosferike, si ato t€ quajtura remote sensing. Pér t& ilustruar kété
problem, &éshté trajtuar edhe njé rast i veganté i djegieve masive né malin
e Taraboshit, né¢ gusht, 2011. N& kéto analiza jan€ shfrytézuar modelet
ekzistuese, si: NAAPS dhe HYSPLIT, si dhe imazhet satelitore t¢ marra nga
MODIS/NASA.

Rezulatet e pérgjithshme tregojné njé rritje t&€ dukshme t€ thellésisé optike té
acrosoleve gjaté teté dit€ve té fundit t&€ muajit gusht, rritje e cila i atribuohet
m¢é tepér ndikimit t€ tymrave n€ malin e Taraboshit. Por duhet pasur parasysh
se kéto rezultate jané t& pérgjithshme dhe pérfshijné edhe ndikimet e djegieve
biomasore t€ zonave pérreth, t€ cilat sipas pércaktimeve ishin mjaft t€ dukshme.
Ndérsa proceset e djegieve né distanca shumé t& largéta nuk ndikonin dukshém
né ngjarjen né shqyrtim.

Megjithat pér t& pérforcuar dhe detajuar mé tepér pérfundimet e kétij studimi,
jané t€ nevojshme edhe rezultatet e matjeve in-situ, té cilat do t€ publikohen
né njé tjet€r punim.
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sediment-ujé né Ligenin e Shkodrés
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PERMBLEDHJE

Ekosistemet ujore ndikohen nga prania e 1éndéve ushqyese dhe veganérisht
fosforit, i cili nga shumé autoré pércaktohet si elementi kufizues né
eutrofikimin e ujérave natyralé. Sedimentet luajné njé€ rol t€ rénd€sishém né t&
gjithé procesin e metabolizmit té fosforit n€ ligen, duke vepruar si depozitues
dhe si burim i fosforit. Studime t€ shumta kané treguar se fluksi i fosforit
nga sedimenti drejt shtres€s ujore ndikohet nga karakteristikat e shtresés ujore
prané sedimentit, e cila ka réndési né tretjen e fosforit nga sedimentet.

Ligeni i Shkodrés i lokalizuar né€ kufirin shqiptaro-malazes ka shérbyer si
objekt i studimit, qé kishte pér qéllim té pércaktonte pérmbajtjen e fosforit né
sediment dhe shtresén ujore sipér sedimentit, si dhe t€ pércaktonte faktorét qé
kushtézojné kalimin e fosforit nga sedimenti né shtresén ujore prané tij.
Rezultatet e analizave treguan se fosfori né sedimentet e ligenit t&¢ Shkodrés
ndodhet kryesisht né formén e HCI-P, ndérsa sasia mé e vogél e fosforit
ndodhet né formén e NH,CI-P. Rezultatet treguan se kalimi i fosforit nga
sedimenti né shtresén ujore prané tij varet nga pérzierja e ujit né ligen dhe nga
pérmbajtja e NH4CI-P né sedimente.

FJALE KYCE: Ligeni i Shkodrés, format e fosforit, fosfori i ekstraktueshém

Exchange of phosphorus across the sediment-
water interface in Shkodra Lake
ABSTRACT
Aquatic ecosystems are affected by the presence of nutrients and especially
phosphorus which is determined by many authors as a limiting element

in eutrophication of natural waters. Sediments play an important role in
the whole process of metabolism of phosphorus in the lake, acting as the
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depositary and as a source of phosphorus. Numerous studies have shown that
the flow of phosphorus from sediment to the water layer is influenced by the
characteristics of the water near the sediment layer which is important in the
digestion of phosphorus from sediments.

Shkodra lake located on the border of the Albanian- Montenegrin has served
as the object of study, which aimed to determine the content of phosphorus
in the sediment and the water above the sediment layer and to determine the
factors that constrain the passage of phosphorus from the sediment in the
water layer near sediment.

Results of the analysis showed that phosphorus in the sediments of Lake
Shkoder was mainly in the form of HCI - P and the smaller amount of
phosphorus was found to be in the form of NH,CI - P. Results showed that the
transfer of phosphorus from the sediment in the water layer near its hinges by
mixing water in the lake and the content of NH,CI - P in sediments.
KEYWORDS: Shkodra Lake,formas of phosphorus, extractive phosphorus

Hyrje

Njé numér variablash t€ jashtém si prania e 1€ndéve ushqyese, stina dhe
regjimi irrjedhjes ndikojné né strukturén dhe funksionin e ekosistemeve ujore
(EDWARDS & WITHERS, 2007). Urbanizimi dhe intensifikimi i bujqésisé
kané shkaktuar, veganérisht pér fosforin, kalimin nga té genit si 1éndé ushqyese
kufizuese pér rritjen e biméve né€ shumé ligene (STUTTER, LUMSDON
2008) praniné e tij né sasi t& tepért, duke shkaktuar “stress” pér ekosistemet
ujore pérmes procesit té eutrofikimit (WITHERS, JARVIE, 2008). Shuma ¢
té gjithé komponentéve té fosforit né ujérat natyroré, fosfori total (TP), éshté i
pérbéré nga fosfori né trajté té grimcave dhe né€ forma té tretshme.

Fosfori né trajté grimcash &shté njé kombinim i fosforit né trajtén e filtrateve
organike dhe inorganike (pérmasat e grimcave < 45 mikrometér), fosfori i
tretshém pérb&het nga fosfori i tretshém joreaktiv dhe fosfori i tretshém reaktiv
(SRP). Fosfori qé reagon me testin kolorimetrik (fosfomolibdatin e amonit),
konsiderohet zakonisht si fosfori i tretshém (bioavailable) dhe njihet si fosfori
1 tretshém reaktiv ose ortofosfat. (REDDY et al. 1999; HOUSEET al. 1995)
Sedimentet luajné njé€ rol t€ réndésishém né té gjithé procesin e metabolizmit
té fosforit né ligen, duke vepruar si depozitues dhe si burim i fosforit. Studimet
tregojn€ se nén shumé ligene depozitimi i fosforit né sediment &shté proces
qé zhvillohet pothuajse gjaté gjith€ stinéve. Megjithaté né ligenet me nivel té
larté eutrofie, ¢lirimi i fosforit mund té kalojé sedimentimin e tij pér periudha
té caktuara kohore pikérisht né kohén e pérzierjes s€ ujérave (turnover), fluks
ky g€ né shumé raste rezulton i mjaftueshém pér t€ ndikuar né€ procesin ¢
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eutrofikimit (LENNOX, 1984). Studime té shumta kané treguar se fluksi
i fosforit nga sedimenti drejt shtresés ujore, ndikohet nga karakteristikat e
shtresés ujore prané sedimentit si pH, temperatura, potenciali redoks dhe
aktiviteti mikrobiologjik. Ruajtja e fosforit né sedimente ujore éshté njé faktor
kryesor qé rregullon gjendjen trofike né shtresén sipér sedimenteve né ujéra,
né njé shuméllojshméri t& gjeré t& mjediseve (BOSTROM, 1988).

Ligeni i Shkodrés ndodhet né peréndim té gadishullit t& Ballkanit, n€ kufirin
Shqipéri — Mali i Zi dhe éshté lokalizuar né€ koordinatat gjeografike 40°10°
gjerési gjeografike veriore dhe 19°15° gjatési gjeografike lindore. Ligeni
ka njé sipérfage té pasqyrés ujore qé varion né kohé nga 350 né 500 km?.
Karakterizohet nga bregu peréndimor dhe jug-peréndimor qé éshté kryesisht
shkémbor dhe bregu verior dhe lindor qé &shté kryesisht fushor. Ligeni i
Shkodrés €shté njé ligen tipik fushor me thellé€si mesatare qé shkon nga 7
n€ 10 m, thell€sia maksimale €shté 44 m. Jan€ gjetur njé séré punimesh qé
japin t€ dhéna pér pérqendrimin e fosforit né ujéra (BEKTESHI, 2011) dhe
pérgendrimin e formave té ndryshme té fosforit né sedimentet e ligenit té
Shkodrés (BEKTESHI, 2007, KAPITI, 2012; KAPITI, 2013).

Ky punim ka pér géllim t€ studiojé ndikimin e formave t€ ndryshme t& fosforit
qé ndodhet né€ sedimente dhe pérgendrimin e fosforit g€ ndodhet né shtresén
ujore prané sedimentit, si dhe t€ parages€ mekanizmin e kalimit t€ fosforit nga
sedimentet e ligenit né shtresén ujore prané sedimentit.

Materiali dhe metodat

Mostrat e ujit dhe té sedimenteve jané marré
gjaté muajve qgershor, korrik dhe tetor, 2013 .
né tri pika né ligen. Mostrat e sedimenteve = e
dhe shtres€s s€ ujit mbi sediment jané marré 4
né pikat e shénuara né harté né figurén 1. Pér |
marrjen e mostrave éshté€ pérdorur Ponar Gap. D,
Pika 1 ndodhet prané fshatit Sté€rbeq, pika 2 “\ &
prané fshatit Grizhé, pika 3 ndodhet né qendér =~ == N3

té ligenit. .
Mostrat e marra jané transportuar né laborator st
ku jané béré analizat e sedimenteve pér ™
pérmbajtjen e formave té ndryshme té fosforit [ m ==
dhe analizat e ujit pér pérmbajtjen e fosforit.

Mostrat e sedimenteve jané pastruar nga Figura 1. Pikat € marrjes sé
gurét dhe fragmentet ¢ biméve. Mostrat e mostrave
sedimenteve jané tharé€ n€ ajér, homogjenizuar
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né havan porcelani dhe jané situr né sit€ me pérmasa 71 mikrometér vrima.
Pérmbajtja e fosforit total dhe fraksioneve t€ fosforit NH,CI-P, NaOH-P dhe
HCI-P jané pércaktuar sipas rekomandimeve t&é KAPANEN, 2008.

Mostrat e ujit jan€ filtruar n€ filt€r 45 mikrometér dhe analiza e fosforit ka
vazhduar sipas rekomandimeve t€ literaturés. (APHA, 2002).

Rezultatet dhe diskutimi

Rezultatet e analizave jepen né tabelén 1 pér format e fosforit n€ shtresén e ujit
prané sedimentit dhe né tabelén 2 pér format e fosforit n€ sedimente

Tabela 1. Pérgendrimi i formave té fosforit né€ shtresén ujore sipér
sedimentit.

Mostrat | fuaji 5511; 15 |sP e mgn Sglz o Tnl;g‘/lle
Qershor 0.262 0.480 0.218 0.524
Ml Korrik 0.131 0.532 0.401 0.784
Tetor 0.330
Qershor 0.206 0.392 0.186 0.450
M2 Korrik 0.104 0.516 0.412 0.660
Tetor 0.368
Qershor 0.596 0.695 0.099 0.640
M3 Korrik 0.104 0.330 0.226 0.920
Tetor 0.330

Nga tabela vérehet se pérqendrimi i fosforit t€ tretshém reaktiv (SRP) varioi
nga 0.104 n€ 0.596 mg/l ndérsa pérgendrimi i fosforit total (TP) varioi nga
0.33 n€ 0.92 mg/l. Nga tabela shihet se vlera mé e larté pér fosforin reaktiv té
tretshém u vérejt n€ qendér té ligenit né muajin qershor, ndérsa vlera mé e ulét
gjaté muajit korrik. Fosfori total paraqiti vleré mé té lart€ gjaté muajit korrik
n€ gendér t€ ligenit ndérsa vler€ mé té vogél 0.33 mg/L gjaté muajit tetor.
Kéto vlera tregojné se gjaté muajve té€ vjeshtes ujérat e ligenit nuk formojné
shtresime dhe pérqgendrimi i fosforit zvogélohet, pasi ndodh pérzierja e
ujérave, ndérsa gjaté stin€s s€ nxehté t€ verés ujérat e ligenit vecanérisht né
gendér ku thell€sia &sht€ mé e madhe krijojné shtresime dhe nuk pérzihen
késhtu qé pérqendrimi i fosforit né shtresén prané sedimentit €shté mé i larte.
Ky fenomen raportohet pér disa ligene dhe nga BOEHRER and SCHULTZE,
2010.
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Tabela 2. Pérmbajtja e formave t& fosforit né sedimente

Mostrat Fral;ig;ﬁ:g ne Qershor 2013 ch())rlr;k Tetor 2013
NH,CI - P 12.5 10.9 8.1
M NaOH - P 389.4 103.7 177.8
! HCI1- P 502.6 398.4 533.2
TP 1138.1 666.6 964.5
NH,CI - P 9.9 133 8.8
NaOH - P 299.3 170.9 157.2
M, HCl-P 484.8 423.5 500.7
TP 1124.2 993.7 1132.4
NH,CI - P 9.1 16.1 9.4
M NaOH - P 214.6 145.0 129.2
} HCI1- P 488.7 502.0 5234
TP 1026.4 1353.3 1231.9

Nga tabela vérehet se pérmbajtja e Fosforit total né sedimentet e ligenit t&
Shkodrés varion nga 666.6 mg/kg sediment né 1353.3 mg/ kg sediment. Kéto
vlera t€ pérmbajtjes s€ fosforit n€ sedimentet e ligenit t€ Shkodrés jané té
krahasueshme me ato té raportuara nga KAPITI & BEKTESHI 2012 dhe
KAPITI & BEKTESHI; 2013. Ndér ekstraktet e fosforit né sedimente sasi
mé e madhe e fosforit ekstraktohet nga HCI- fosfori i lidhur me Ca dhe Mg,
e ndjekur nga fosfori i ekstraktueshém nga NaOH—fosfori i lidhur me fe dhe
Al. Pérmbajtja mé e ulét e fosforit né sedimente €shté pjesa qé ekstraktohet
mé NH4CI- ose pjesa e fosforit e lidhur dobét me sedimentin. Eshté kjo sasi
fosfori g€ ndodhet n€ sediment dhe qé kryesisht kontribuon né€ pérqendrimin
e fosforit né€ shtresén ujore q€ ndodhet prané sedimentit, pasi ky lloj fosfori
kalon me lehtési nga sedimenti n€ ujé (OLILA ET AL. 1995).

Pérrezultatet e marra pér pérqendrimin e fosforit total né ujéra dhe pérgendrimin
e formave t€ ndryshme té fosforit n€ sediment, éshté véné re njé korelacion
mjaft i lart€ ndérmjet pérqendrimit t€ fosforit total n€ ujéra dhe fosforit t&
ekstraktuar me NH4Cl, koeficienti Pearson ka vlerén r= 0.782 (P=0.013). Vija
e regresit linear paraqitet n€ figurén 3. Vlera e R-Sq (adj)=55.6% tregon se
55.6% e variacionit t€ pérgendrimit t&€ TP n€ ujéra varet nga pérqendrimi i P t&
ekstraktueshém me NH4CI qé ndodhet né€ sediment. Ky korelacion sugjeron
se fosfori i1 lidhur dobét né sediment (fosfori i1 ekstraktueshém me NH4CI),
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&sht€ kontribuesi kryesor i fosforit né ujé.
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Figura 2. Vija e regresit linear ndérmjet TP né ujé dhe NH4CI-P né sediment

Pérfundime

Pérmbajtja e fosforit né shtresén sipérfagésore té sedimenteve t& ligenit té
Shkodrés varion nga 666.6 mg/kg sediment né 1353.3 mg/ kg sediment.
Pérmbajtja e fosforit né shtresén ujore prané sedimentit varion nga 0.33
n€ 0.92 mg/l. Rezultatet treguan se pérmbajtja ¢ fosforit né ujéra varet nga
pérzierja e ujit t€ ligenit. Né pranveré dhe vjeshté kur ujérat e ligenit pérzihen,
pérmbajtja e fosforit né shtresén ujore prané sedimentit ishte e ulét ndérsa né
veré kur nuk ndodh pérzierja e ujérave pérmbajtja e fosforit né shtresén ujore
prané sedimentit ishte e larté.

Pérmbajtja ¢ fosforit né shtresén ujore prané sedimentit, pércaktohet mé sé
shumti nga sasia e fosforit né formé t€ lidhur dobét né sediment (NH,Cl e
ekstraktueshme).
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Pércaktimi i proteinave né qumésht me metodén
Kjeldahl: Rezultate testimi ndérlaboratorik
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PERMBEDHJE

Né kuadér t€ Projektit “Infrastruktura e Cilésisé né Vendet e Ballkanit
Peréndimor dhe Turqi” IPA 2008, Laboratori i Quméshtit dhe nénprodukteve
té tij, pjesé e Departamentit t& Cilésisé sé Ushqimit né Institutin e Sigurisé
Ushgimore dhe Veterinarisé¢ né Tirané, mori pjesé né njé Test Proficience
pér krahasimin e rezultateve t& pércaktimit t€ yndyrés, proteinés dhe 1éndés
sé& thaté té tretshme né quméshtin e trajtuar termikisht (UHT). Morén pjesé
gjithsej 8 laboratoré né kété test ndérlaboratorik. Laboratori pilot (Laboratori i
quméshtit dhe nénprodukteve té tij né Fakultetin e Bioteknologjisé-Podgoricé,
Mal i Zi) dérgoi 7 mostra tek secili nga laboratorét pjesémarrés dhe pas marrjes
sé rezultateve, u kryen pérpunimet statistikore. Né kété artikull ne paragesim
punén e kryer nga laboratori i Autoritetit Kombétar t€ Ushqimit, Tirané pér
pércaktimin e pérmbajtjes se proteinés né 7 mostra quméshti t€ analizuara
sipas Metodés Kjeldahl. Fillimisht u pércaktua koeficienti i rifitimit t& azotit
nga njé solucion standard i acetanilidit pér stadin e mineralizimit dhe rifitimin
e azotit pér stadin e distilimit duke analizuar solucionin standard t& njé kripe
amoniumi.

Rezultatet e pérftuara pér t€ dyja testet jan¢ paraqitur né kété artikull.
Rezultatet pér pérmbajtjen e proteinés pér ¢do mostér té analizuar jepen
né tabelat pérkatése, si edhe rezultatet pér vlerésimin e saktésisé, dmth
krahasimin me rezultatet e referencés dhe pérséritshmériné e arritur nga
laboratorét pjesémarrés. Vlera e referencés paraget vlerén mesatare té vlerave
té 8 laboratoréve. Né llogaritjen e vlerés mesatare, organizatorét béné testin
pér pérjashtimin e vlerave t& papranueshme sipas testit statistikor t& Cochran
& Grubb. Diskutimi i rezultateve té arritura nga laboratori yné dhe analizimi
i shkageve pér renditjen né kété test proficience, jepen gjithashtu né kété
artikull.
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Determination of protein in milk by Kjeldahl
method: interlaboratory study

ABSTRACT

Under the frame of IPA 2008 Project “Regional Quality Infrastructure in the
Western Balkans and Turkey”, the Dairy Laboratory, part of Food Quality
Department, in the Institute of Food Safety and Veterinary in Tirana, took
part in a Proficiency Testing for comparison on fat, proteins and total solids
in heat-treated milk (UHT). There were 8 laboratories that participated in PT.
The pilot laboratory (Dairy Laboratory in Biotechnology Faculty- Podgorica
Montenegro) sent 7 samples to each participant laboratories and after getting
back the results, the statistical calculations were done. In this paper we have
presented our work for proteins content determination in seven milk samples
analyzed according to the Kjeldahl Method. First we determinated the nitrogen
recovery from acetanilide solution for the mineralization step and the nitrogen
recovery for the distillation step by analyzing the ammonium salt solution.
The results obtained for both test are presented in the paper as well. The
results for protein content for each sample analyzed are listed in the table as
well as the results for accuracy assessment, i.e, comparison with the reference
results and repeatability achieved by the individual laboratories. The reference
value represents the average value of the eight participant laboratories. In
calculating the averages, the organizing body made the test for excluding the
outliers according to the Cochran & Grubb’s statistical tests. Discussion of our
results for protein content determination are presented at the end of this paper.
FJALET KYCE: Test proficience, proteine, metode Kjeldahl, koeficient
rifitimi

Hyrje

Né kuadér t€ aplikimit t&€ Sistemeve t€ Menaxhimit t€ CilEsis€, Testet e
Proficiences (PT) jané€ béré njé mjet i rénd€sishém dhe i1 vlefshém pér
krahasimin e rezultateve midis laboratoréve dhe pér té verifikuar né kété
ményré kompetencén teknike t€ laboratoréve té testimit. Veg késaj, n€ kérkesat
e akreditimit sipas Standardit ISO/IEC 170125 laboratoréve u kérkohet té
marrin pjes€ né€ Testet e Proficiences pavarésisht nga aktivitetet e tjera té
sigurimit té cilésis€ pér t€ kontrolluar vlershméring e rezultateve té testimit.

Ky artikull pérshkruan rezultatet analitike né pércaktimin e proteinés né
quméshtin UHT t€ kryer né Laboratorin Analitik t&¢ Departamentit té Cilésisé
s&€ Ushqimit né Institutin e Sigurisé Ushqimore dhe Veterinarisé né Tirané.
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Kéto rezultate u arritén nga pjesémarrja né njé Test Proficience si pjesé e
Protokollit t€ Testimit té Proficiences 5 (PT 5) organizuar nga Laboratori
i Quméshtit, Fakulteti i Bioteknologjise-Podgorice, Mal i Zi. Ky laborator
u caktua si “Laborator Pilot” nga Laboratori i Metrologjisé dhe Cilésisg,
Fakulteti i Inxhinierisé Elektrike-Ljubljané, Slloveni si koordinator i Projektit
IPA 2008 “Infrastruktura e Cil€sisé n€ Ballkanin Peréndimor dhe Turqi”.
Laboratoréve pjes€marrés iu kérkua té kryenin tri teste né té njéjtén mostér:
yndyré, proteiné dhe 1€ndén e thaté.

Ky artikull jep dhe analizon rezultatet e arritura n€ pércaktimin e proteinés.
8 laboratoré morén pjesé né kété Test Proficience. Laboratori pilot dérgoi 7
mostra tek secili laborator pjesémarrés dhe pas marrjes sé rezultateve, u bé
llogaritja dhe vlerésimi statistikor. Cdo laborator ka kodin e tij individual.
Kodi i laboratorit toné ishte L8.

Materiali dhe metoda

Materiali i provés

7 mostra qumshti té trajtuara termikisht (qumésht UHT) t€ mbledhura nga
tregu i brendshém, t€ ruajtura né€ +4° C para shpérndarjes ishin materiali i
provés pér kété test proficience. Sasia e mostrés ishte 100 ml/secila.

Enti organizator i dérgoi mostrat tek secili pjesémarr€s pas vlerésimit té
homogjenitetit né pérputhje me ISO Guide 43. Integriteti i mostrave gjaté
téré€ procesit t€ shpérndarjes deri tek laboratorét e testimit u garantua duke i
ambalazhuar n€ shishe polietileni t&€ mbyllura hermetikisht dhe té konservuara
me shtes€ Bronopol® né pérqendrim 0.02%. Afati pér raportimin e rezultateve
ishte 5 dit€ pune, duke filluar nga momenti i mbérritjes s€ tyre né laborator.
Pjesémarrésve iu kérkua t€ kryenin testet n€ dublikaté pér secilén mostér dhe
té raportonin metodén analitike t€ pérdorur.

Metoda analitike

Laboratori yné pérdori Metodén Kjeldahl (ISO 8968 /IDF 20-1; 20-3) pér
pércaktimin e pérmbajtjes s€ proteinés s€ pérgjithshme né€ 7 mostrat e qumshtit.
Disa ndryshime u béné€, pér shkak t€ munges€s s€ reagenteve apo mjeteve
té nevojshme. Nuk u pérdor potenciometér pér dallimin e pikés fundore t&é
reaksionit gjaté stadit t€ titullimit, por rezultatet u raportuan duke u bazuar né
dallimin e pikés fundore né ményre vizuale.

Pajisjet
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U pérdor njé Aparat Kjeldahl gjysméautomatik “Velp Scientifica” me dy pjesé
té veganta: bllokun e disgregimit me 6 vende dhe njésiné e distilimit.

Stadi i titullimit t€ amoniakut t€ ¢liruar nga stadi i distilimit u krye duke
pérdorur acid sulfurik. Dallimi i pikés fundore u krye né€ ményré vizuale me
ané t€ ndryshimit t€ ngjyrés s€ indikatorit Tashiro nga jeshile né violet.

Prova e saktésisé

Para testimit t€ mostrave u pércaktuan koeficientet e rifitimit t€ azotit
amoniakal pér dy stadet e procedurés. Protokolli i metodés kérkon analizén e
njé tretésire t&€ krip€s s€ amoniumit dhe njé tretésire t€ triptofanit si standard
té brendshém té kontrollit t& cilé€sis€ me njé rifitim minimal té azotit midis 99-
100% pér kontrollin e stadit t€ distilimit dhe t&€ paktén 98% pér kontrollin e
stadit t€ disgregimit duke pérdorur tretésiré triptofani. Pér shkak t&€ mungesés
sé triptofanit, u pérdor acetanilid pér kontrollin e stadit t€ disgregimit.
Sidoqofté rezultatet e procedurés sé autokontrollit nuk u kérkuan té raportohen
né raportin final.

Procedura e testimit

Koha totale pér disgregimin e mostrés ishte 2 oré. Pérdorimi i sulfatit t& bakrit
si katalizator pér pércaktimin e proteinés né qumésht €shté propozuar vite
mé paré.(GRAFFIN & HORWITZ,1988). Né t€ vérteté u rekomandua sasia
prej 0.2 g\ 5 ml acid. Q&€ atéheré ky katalizator éshté pérdorur gjerésisht pér
pércaktimin e proteinés n€ mostra t€ ndryshme ushqimore duke zévendésuar
me sukses oksidet toksike t&€ merkurit apo dhe selenin metalik. Laboratori yné
ka pérdorur gjerésisht sulfatin e bakrit si katalizator pér njé numér t€ madh
mostrash ushgimore dhe rezultatet kané qené mése t€ kénaqshme, megjithése
koha pér disgregim shpeshheré ka rezultuar mé e gjaté se sa kur pérdorej
selen pér disa lloj produktesh ushgimore.

Njé sasi mostre prej 5 ml e pérzier mir€ u pérdor pér analiz€. Pér t€ shmangur
disgregimin e vrullshém, u bé njé programim i moderuar i temperaturés
sé bllokut t& disgregimit. Mostrat u mbajtén né¢ 150° C pér 15 minuta dhe
pastaj temperatura u lejua t€ ngrihej deri né 400° C. Disgregimi vazhdoi pér
20 minuta t€ tjera né temperaturén e arritur 400° C. Njé sasi shtes¢ H O, e
pérmirésoi mjaft intensitetin e disgregimit.

Rezultatet dhe diskutimi

Provat e saktésisé- Pércaktimi i koeficientéve té rifitimit
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Rezultatet pér koeficientét respektivé t€ rifitimit jepen né tabelén 1.

Tabelal. Rifitimi né %

Stadet Stadi i disgregimit Stadi 1 distilimit
analitike me acetanilide me sulfat ferro amoniakal- hidrate
Rifitimi ne % 99.40 99.80

Si¢ tregohet né tabelén 1, rifitimi i azotit pér stadin e distilimit i arritur nga
laboratori yné, duke pérdorur tretésiré sulfat ferro amoniakal- 6- hidrat (Kripa
Mohri) ishte mjaft i miré né 99.8%.

Ky rifitim u konsiderua si i pélqyeshém pér t€¢ dhéné rezultate t& besueshme
né stadin e distilimit. Rifitimit i azotit pér stadin e disgregimit duke pérdorur
acetanilid rezultoi né 99.4%. T¢ dy koeficientét e rifitimit rezultuan mjaft té
larté dhe né pérputhje me protokollin e procedurés sé¢ testimit (GRAFFIN &
HORWITZ,1988).

Rezultatet e mostrave

Rezultatet e arritura nga laboratori yné jepen né tabelén 2. Rezultatet e
mostrave tregojné q€ megjithése laboratori yné shfaqi njé performancé té
miré dhe t€ krahasueshme me 8 laboratorét e tjeré, pérpikméria nuk ishte e
kénagshme dhe pér me tepér kishte gabime sistematike.

6 nga shtaté mostrat paraqitnin vlera mé t¢ larta krahasuar me vlerén e
referencés respektive pak a shumé né t€ njéjtén masé pérve¢ mostrés sé fundit,
e cila rezultoi me t€ njéjté€n vleré me vlerén e referenceés.

Tabela 2. Rezultatet e pérmbajtjes sé proteinés s€ arritur nga laboratori yné
shprehur né€ g/100 g qumésht pér 7 mostrat
Mostra 1 2 3 4 5 6 7

Testi 1, g proteine/100 g
qumésht

348 |3.63 1359 | 3.8 |361]| 34 3

Testi 2, g proteine/100 g | 5 54 | 359 | 350 | 3.78 | 3.59 | 3.42 | 3.04

qumésht
Vlera mesatare 3511361 |359|379| 3.6 |3.41 ] 3.02
Vlera referencés 324 1334 (337339324 322|303

Shmangia standarde e pérséritshméris€é s€ laboratorit toné ishte 0.024
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krahasuar me 0.013 sipas t€ dhénave t& kérkuara nga metoda e testimit (Fig 1)
(MIRECKI, 2010).

Tabela 3 jep t€ dhéna té tjera té nevojshme pér t€ interpretuar rezultatet tona
lidhur me saktésing€ dhe pérpikméring.

0.035
0.03
0.025
0.02
m Shmangia
0.015 standarde

0.01

0.005 -

D._
—_——

Fig.1 Paraqitja grafike e shmangies standarde pér pércaktimin e proteinés pér
8 laboratorét.

Tabela 3.T¢é dhéna pér vlerésimin statistikor té rezultateve tona nga Testi i

Proficiencés

Diferenca | Diferenca | Diferenca Shmaneia m\e/:Ztr:re Ndryshimi

Numri i midis midis mesatare stan dargde o (6 oiithd mesatar midis
mostrave | dublikatave | dublikatave midis e 8 laboratorit toné
. . pérséritshm. | dublikatave .
min max dublikatave dhe referencés

tona
7 -0.06 0.04 -0.006 0.024 3.50 0.2473

Lidhur me saktésin€, Testi Statistikor i Studentit pér P<0.01 (t_, =4.808>
t . =3.71), tregonte prezencén e gabimeve sistematike sinjifikative.

Sidoqofté asnjé€ vleré e papranueshme- outlier- nuk rezultoi né vlerat tona,
bazuar kjo né testin statistikor t&€ Cochran dhe Grubb (MIRECKI, 2010).
Duke analizuar rezultatet ¢ testimit me qéllim identifikimin e shkaqeve té
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mundshme, ne kontrolluam t€ gjitha stadet e procedurés.

Vlerat e larta t€ koeficientit t€ rifitimit t€ marra nga ne mbuluan problemet ¢
tjera t€ mundshme gjaté€ stadeve té métejshme té testimit t€ mostrave reale.
Problemet ¢ mundshme mund t€ kené qené ndér t€ tjera, tret€sira jo e sakté
titulluese (mé e holluar se ajo e pretenduar), papastértia e reagenteve té
pérdorur apo dallimi jo i qarté i ndryshimit t€ ngjyrés s€ indikatorit gjaté stadit
té titullimit. Pé€rdorimi i njé€ pH metri do té kishte rezultuar mé i vlefshém.

Péfundime

Testet e proficiences jané njé mjet shumé i rénd€sishém pér laboratorét
analitike pér t€ garantuar rezultate t& besueshme dhe t€ géndrueshme. Ky test
proficience ku laboratori yné mori pjes€, rezultoi mjaft i dobishém pér té
vlerésuar metodén analitike t€ pércaktimit t€ proteinave né matrica té ngjashme
me ané té¢ Metodes Kjeldahl, duke lejuar t€ identifikohen burimet e mundshme
té gabimeve gjaté analizés. Pér mé tepér kjo éshté shumé e réndésishme, pasi
Metoda Kjeldahl, shérben pér ne si metodé e brendshme reference, meqé ne
pérdorim Analizatorin ¢ Quméshtit pér pércaktime rutiné té pérmbajtjes sé
proteinave té pérgjithshme né qumésht.

Referencat
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PERMBLEDHJE

Bregdeti 1 Velipojés shtrihet pérgjaté detit Adriatik né Veri - Peréndim té
Shqipérisé, afér lumit Buna, i cili €shté lumi i vetém i lundrueshém né Shqipéri.
Burimet kryesore t€ ndotjes antropogjene né zoné jané: bujqésia, mbeturinat e
ngurta, ujérat e zeza dhe t€ gjitha ujérat e transportuara nga ligeni i Shkodrés
dhe lumit Drin pérmes lumit Buna né detin Adriatik. OCP-té jané klasat mé
té njohura té€ ndotésve organiké t€¢ qéndrueshém (POP-et), qé pér shkak t&
potencialit pér t'u akumuluar né zinxhirin ushqimor, shkaktojné efekte té
démshme pér njerézit dhe kafshét. Rezultatet e analizave kimike té paraqitura
né kété punim tregojné praniné pesticideve klororganike (OCP) né ujin e
bregdetit t& Velipojés dhe deltén e Bunés, né 18 mostra té ujit sipérfaqésor pér
6 stacione t€ kampionimit né tri sezone t€ 2011-2012. OCP-t¢ jané identifikuar
dhe kuantifikuar né ujé duke pérdorur metodén e kombinuar ekstraktimin
léng-léng (LLE) dhe GC-pECD t€ analizave instrumentale.

FJALE KYCE: POPs, GC-uECD, efekte t& démshme

Determination of organochlorine pesticides
residues in river Buna and Velipoja coast

ABSTRACT

Velipoja coast lies along the Adriatic coastline in the North — West of Albania,
near Buna River, which is the only navigable river in Albania. The main
anthropogenic pollution sources in the area are agriculture, solid waste,
sewage and at all waters transported from the Lake Shkodra and river Drin
through the Buna River to the Adriatic Sea. OCPs are among the most widely
known class of persistent organic pollutants (POPs) because of their ubiquity,
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potential for magnification in the food chain, and harmful effects on humans
and wildlife. The results of chemical analyses presented in this paper show
the presence organochlorine pesticides (OCP) in the Velipoja coast water and
delta Buna in 18 surface water samples at 6 sampling sites were collected in
three seasons of 2011-2012. OCPs were identified and quantified in the water
by using combined method LLE and GC-uECD instrumental analyses.
KEYWORDS: POPs, GC-uECD, harmful effects

Hyrje

Direktiva pér Sistemet Ujore (WFD) e adoptuar nga Komisioni Evropian
né vitin 2000, &shté njé sistem legjistlativ pér mbrojtjen dhe pérmirésimin e
cilésisé t€ t& gjithé burimeve ujore, duke pérfshiré ligenet, lumenjté, ujérat
e pérkohshém, bregdetaré dhe ujérat néntokésoré né Bashkimin Evropian.
Sistemi synon té zévendésojé pjesén mé t€ madhe t€ legjislacionit ujor
ekzistues me géllim qé né 2015 té realizohet “good quality status” né t& gjithé
ujérat sipérfagésoré, néntokésoré dhe bregdetaré t€ Evropés”. (WFD, 2000).
Zona e grykéderdhjes s€ lumit Buna dhe e bregdetit t& Velipojés €shté e
ekspozuar ndaj ndikimit t€ forté t€ lévizjeve t€ ujit dhe éshté e karakterizuar
nga ndryshimet e shpeshta dhe periodike té kushteve fizike dhe kimike. Bregu
&shté zhvilluar né ményré tipike si plazh me réré. Problemet serioze né ujérat
bregdetare jané shkaktuar pér shkak t€ ndikimit antropogjen. Problemi i
pazgjidhur i asgjésimit t€ ujérave té zeza té con n€ ndotjen me baktere toksike
dhe cutrofikim. (REGNER et al., 2001 & 2002). Pjesa juglindore e bregut té
Adriatikut €shté shumé e interesante pér hulumtime, sepse bregdeti Malazez
dhe Shqiptar, jané studiuar pak pér ndotésit e mundshém. (Joksimoviq, 2010).
Pesticidet klororganike dhe PCB-té jané ndotés t& pérhapur dhe jané pércaktuar
larg nga burimi i tyre i ndotjes pér shkak té tansportit nga atmosfera dhe uji
(ZHANGET al., 2007). Prania e OCP-ve n€ mjedis &shté pasojé e natyrés
sé tyre lipofilike dhe t€ géndrueshme. Kéto veti shkaktojné bioakumulimin
e tyre né indet e biot€s duke ¢uar né rritje té pérqgendrimit pérmes zinxhirit
ushgimor. (DE VOOGT et al.,1990).

Vihet re re njé diferencé né profilin e pesticideve midis Velipojés (deti Adriatik)
dhe lumit Buna pér shkak té influencés sé rrymave ujore né detin Adriatik
(NURO and Marku 2012). Nép&rmjet lumit Buna kalojé 13 specie migratore
t¢ peshkut drejt detit. Numri total i individéve té zogjve t€ numéruara né
Bunés éshté rreth 8 000 (DHORA et al., 2001). Qéllimi i studimit éshté
pércaktimi i mbetjeve té pesticideve klororganike né ujin e lumit Buna
dhe bregdetin e Velipojés.
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Materiali dhe metodat

Pikat e kampionimit u zgjodhén duke u bazuar né¢ influencén antropogjenike
né zonén e studiuar. (Figura 1). Mostrat e ujit u morén né tri periudha té
ndryshme tetor, gershor dhe shtator 2011-2012.

Lake Bhkodra
" i
i -
""" 5 |
",
ADRIATIC BHEA v3 bl
= ¥4

Figura. 1 Harta e pikave té kampionimit (: V1(Plazhi ADA), V2(Qendér), V3
(Derdhja e Bunés), V4 (Fishta), V5 (Zues), V6(Dajc)
Pikat e kampionimit né lumin Buna jané marré pér té paré ndikimin
e bujgésisé né praniné e pesticideve dhe mé pas pér t'i krahasuar kéto
vlera me mostrat e marra né bregdet. Né zonén e bregdetit té Velipojés
vihet re njé rritje e aktiviteteve private si bare dhe restorante pér
géllime turizmi, té cilat mbetjet e ngurta, ujérat e zeza dhe té bardha i
derdhin né det. Enét qé pérdorém pér marrjen e mostrave u siguruan
nga veté laboratori. U pérdorén shishe xhami 500 ml, té cilat njé dité
para ekspedités u shplané me n-Hekzan. Pér marrjen e mostrave u
shfrytézua sampleri UWITEC, qé lejon pérdorimin e enéve té ndryshme
pér marrjen e mostrave. Ekstraktimi qé u realizua me metodén léng-
léng dhe procedura e ndjekur éshté e tillé. Né njé hinké ndarése u
hodh 500 ml ujé té mostrés s¢ marré ku mé paré né té u hodhén 10 pl
standard i brendshém TCB (200 pg/ul). Si tretés ekstraktues u pérdor
n-hekzani pér analizén gjurmé. Né hinkén ndarése u hodhén 20 ml
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n-hekzan. Ekstraktet u pastruan né njé koloné Florisil i aktivizuar. Ekstraktet
u eluuan me 7 ml n-hekzan. T€ gjithé eluatet u mblodhén né balona 50 ml dhe
u bé avullimi i tyre né Rotary Evaporator (LABOROTA 4000, Heidolph) deri
n€ 5 ml. M€ pas ekstraktet u transferuan né provéza qelqi dhe u evaporizuan
me azot deri n€ 1 ml. Pastaj ekstrakti u hodh n€ viale kromatografike pér
t’u injektuar né ményré automatike né GC-ECD. Pasi u realizua pérqendrimi
i ekstrakteve deri né 1 ml u b€ injektimi n€ gazkromatograf. Injektimet u
realizuan n€ aparatin Agilent 7890 i pajisur me detektor me kapje elektronesh
63Ni (LECD ). Metoda e injektimit ishte “split” dhe si gaz mbartés u pérdor
azoti dhe u pérdor kolona e tipit HP-5MS (5% fenil metilsiloksani).

Rezultatet dhe diskutimi

Né figurén 2 paragiten pérqendrimet mesatare t¢ HCH-ve, ku vihet re
se pérgendrimi i lindanit i kalon vlerat e lejuara pér té gjitha pikat e
kampionimit. Pérgendrimet e alfa-HCH dhe beta -HCH jané relativisht
té uléta, gjé qé€ tregon se ato jané degraduar me kalimin e viteve. Vlerat
mé té larta vihen re tek pikat V5 dhe V6 ku bujgésia éshté mé e zhvilluar.

Pérgendrimet mesatare t¢ HCH-ve variojné nga 13.02 -674 ng/L.
800

700
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400
300
200
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Figura 2. Pé€rgendrimet mesatare t¢ HCH-ve

Pérgendrimet ¢ DDT dhe metabolitéve té saj paraqiten né figurén 3. Nivelet
e DDT-ve jané mé t& larta né pikat V5 (Zues), V6 (Dajg) ku dhe bujgésia
éshté e zhvilluar. Pérgendrime mé té larta paraqet 2,4 -DDE. Edhe né
figurén 4 vihet re se pérqendrimet ¢ heptaklorit dhe HCB-sé jané mé té larta
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né pikat e lumit Buna dhe paraqiten né nivele té uléta né pjesén e bregut té
detit. Nivelet ¢ HCB arrijné vlera t€ larta deri né 1550 ng /L. N& figurén 5
tregohen pérgendrimet totale t& OCP-ve dhe vihet re g€ pérgendrimet e tyre
jané mé té larta né pikat V6, V5 dhe V3. Profili i pesticideve né sedimentet e
Velipojés tregoi pérgendrime té larta t¢ HCH-ve heptaklorit t€ ndjekura nga
DDT-t€ dhe aldrin. (NURO and MARKU 2012).
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Figura 3. Pérgendrimet mesatare t&€ DDT dhe metabolitéve t¢ saj
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Figura 4 Pérgendrimet mesatare t€ heptaklor dhe HCB
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Figura 5. Pérgendrimet totale t&€ OCP-ve
Pérfundime

Nivelet maksimale pér pesticidet klororganike né mostrat e ujit t€ analizuara
jané gjetur pér hekzaklorbenzen (HCB) né stacionin Zues me (1.5 pg/L), por
u vu re qé ky pesticid ishte i pérhapur né vlera t€ larta edhe né pikat e tjera té
lumit Buna si né Daj¢, Derdhja e Bunés qé lidhet me zhvillimin e bujqésisé
né€ kéto zona. Kéto nivele t€ larta mund t€ shpjegohen me pérdorimin edhe né
ditét e sotme t&€ HCB. Nivele minimale u vuné re pér DDT dhe heptaklor né
té gjitha pikat e kampionimit gjé qé tregon se kéto pesticide jané degraduar
dhe nuk po pérdoren né ditét e sotme. Edhe sasia totale e pesticideve ishte mé
e madhe pér zonén e Zuesit dhe Dajcit. Pérgendrimet e lindanit jané relativisht
té larta né t€ gjashté stacionet duke kaluar vlerat vlerat e lejuara t&€ Komunitetit
Evropian pér ujérat sipérfaqésoré.
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PERMBLEDHJE

Cilésia e ujérave t€ ligenit t€ Shkodrés, lumit Buna dhe Drin ka qené objekt i
studimit t€ kétij punimi. Pér nj€ periudhé tri vjecare 2010-2012, jané pércaktuar
disa karakteristika fiziko-kimike dhe mikrobiologjike té kétyre ujérave.
Rezultatet e analizave treguan se ujérat e studiuara kishin karater t&€ lehté
bazik, gradé t€ ulét mineralizimi né periudhén né studim, temperatura mesatare
rezultoi 20°C.

Nga shpérndarja probabilitare e koliforméve totalé t& pércaktuar, ujérat e
studiuara pérmbushin kérkesat pér klasifikim né Klasén A té Direktivés 76/160/
EC. Pérsa i pérket vlerave mesatare té treguesve mikrobiologjiké MPN/E.coli,
Escherichia coli, Enterokoké intestinalé , klasifikohen ndérmjet Klasés A dhe
B té Direktivés 76/160/EC dhe né Klasén A té Direktivés 2006/7/EC, si ujéra
qé pérdoren pér larje.

Evaluation of microbiological and physico-chemical parameters
of Lake Shkodra waters, Drini and Buna rivers

ABSTRACT

Water quality of Lake Shkodra, Buna and Drin River has been the subject of
this study. For a three years period 2010-2012 have been defined physico-
chemical and microbiological characteristics of these waters.

Results of the analysis showed that studied waters had a slight basic character,
low-grade of mineralization and the average temperature in the study period
resulted -20.

From the probability distribution of a total coliform studied waters meet the

86



requirements for classification in Class A of Directive 76/160/EC. Regarding
the average values of microbiological indicators MPN / E. coli, Escherichia
coli, intestinal enterococci studied waters can be classified between Class A
and B of Directive 76/160/EC and Directive 2006/7/EC Grade A as water used
for washing

Hyrje

Karakteristikat fiziko-kimike dhe mikrobiologjike t€ ujérave té pellgut
ujémbledhés té ligenit t€ Shkodrés, nuk ndikohen vetém nga ndotjet
antropogjene, por dhe nga ndryshimi i kushteve atmosferike, veganérisht
kur shogérohen me shtimin e prurjeve, té pérrenjve dhe té lumenjve qé
derdhen né ligen, e theksuar kjo né stinén e pranverés dhe té vjeshtés nga
shtimi 1 reshjeve t€ shiut, déboré€s, erozionit, pérmbytjeve etj (BUSHATI
2013). Mikroorganizmat mé té pérdorura si tregues té ndotjes fekale pér
ujérat sipérfaqésoré jané bakteret koliforme, sidomos Escherichia coli dhe
koliformét e tjeré fekale (CHAPMAN 1992). Prania e Escherichia coli dhe
Enterokokéve intestinalé né ujérat sipérfaqésoré varet nga derdhja e ujérave
té zeza, bujgésia, mbeturinat e kafshéve, shpérlarja e sipérfages sé tokés gjaté
reshjeve etj (TODAR, 2007). Enterokokét intestinalé jané pérdorur pér té
diferencuar ndotjen fekale me prejardhje nga njeriu nga ajo e kafshéve me
gjak té ngrohté. Ky artikull paraget njé vlerésim té vlerave pér parametrat
fiziko-kimiké dhe mikrobiologjike t€ ligenit t€ Shkodrés dhe t€ lumenjve Drini
¢ Buna. Vlerésimi i cilésisé sé ujérave éshté béré duke krahasuar Direktivén
e vjetér 76/160/EC me Direktivén e re 2006/7/EC té€ Parlamentit Europian,
e cila ka si g€llim ruajtjen, mbrojtjen, pérmirésimn e cilésisé s€¢ mjedisit dhe
mbrojtjen e shéndetit t€ njeriut.

Materiali dhe metodat

Marrja e mostrave €shté bér€ njé heré né muaj né periudhén mars-korrik 2010-
2012. Stacionet e monitorimit u pérzgjodhén né bazé t€ ndikimit t€ burimit t&
ndotjeve antropogjene duke u pozicionuar né aférsi t€ zonave t€ banuara (Fig.
1). Marrja e mostrave t€ ujérave dhe ruajtja, u realizua né pérputhje me metodat
standarde t€ ekzaminimit t€ ujérave (APHA, AWWA, WEF 1995; WPCF
1998). pH, temperatura dhe konduktiviteti u pércaktuan “in situ” né€pérmjet
pajisjeve t€ sistemit AQUALYTIC, ndérsa turbiditeti u pércaktua me Turb 430
IR/T. Pér vlerésimin mikrobiologjik u pérdoren dy metoda standarde, metoda
e MPN-sé me tuba t€ shumté fermentimi né terren laktoze sipas (ISO-8199,
1986) dhe metoda e filtrimit me pompé vakuumi me membrana nitroceluloze

87



S84

=

Stacionet & &
S1. Kamice- & N
$2. Lumi Bun'

$3. Lumi Drin
54. Mesi i ligenit

S5. Sterbeq }_51_7\ j\
i Zogal

$6. Shiroke
57. Zogaj
58. Zus

Figura 1. Pikat e marrjes sé mostrave

A=) 4

sipas (AWWA 1992). Escherichia
coli né mostrat e ujérave u
pércaktua nga vlerésimi statistikor
i quajtur Most Probable Number
(MPN), qé ésht€ numri mé i
mundshém 1 koliforméve né 100
ml ujé (WILRICH, 2010). 10 mL
mostér uji u inokulua né tri tubat
e paré, té cilat pérmbajné laktozE
dyfish té pérgendruar, ImL ujé u
inokulua né seriné e dyt€ me nga
tri tuba, t€ cilat pérmbajné laktozé
njéfish t€ pérgendruar dhe 0,1 mL
ujé€ u inokulua né tri tubat e tretg,
té cilat pérmbajné terren laktozé
njéfish  t€ pérgendruar. Mbas
inokulimit u realizua vendosja
e tubave né termostat pér 48 oré
né temperaturén 44°C. Rezultatet
raportohen si  Most Probable
Number (MPN)/100 ml ujé,
(APHA/AWWA, 1998). Gjaté
aplikimit t€ analizave standarde u

zbatuan rekomandimet Evropiane: ISO 8199 (1986); ISO 5667-2 (1991); ISO
7704 (1985) ; ISO 9308-1 (2000) ; ISO 9308-2 (1990).

Metoda tjetér e pérdorur éshté metoda ¢ membranés s€ filtrit me pompé
vakuumi. Népérmjet hinkave sterile, u filtruan sasi uji prej 100 ml né filtrat
prej nitroceluloze me pore 0,45 pm, né t€ cilén mbetén bakteret. Filtrat me
p€rmbajtjen e ujit té filtruar u vendosén né terrenet, Endo-Agar/koliformé
total€, pér 24 oré, temperatura 37 °C; né terrenin Endo-Agar/Escherichia coli
pér 48 oré, temperatura 44.5°C. Slanetz-Bartley/Enterokoké intestinal pér 48

oré né€ temperaturén 44.5°C.

Tabela 1. Direktiva e vjetér 76/160/EEC pér ujérat sipérfaqésoré

A B C
Parametér ?11e51 ¢ Cilési e miré E mjaftueshme
shkélqyeshme
Streptokoku fekal . 50-100 Mbi 100
(cfu/100ml) S0 koloni/100ml |y i1 00mi koloni/100ml
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ijrff/'fﬁfffzf 1100 koloni/100 kollgron/z 10000(1111 kﬁi/zl%%?nl
Tabela 2. Direktiva 2006/7/EC e Parlamentit Europian

A B C

Cilési e | Cilési e miré E mjaftueshme
Parameter shkélqyeshme
Enterokoké 200 (*) 400 (*) 330 (**)
intestinal
(cfu/100ml)
Escherichia coli | 500 (*) 1000 (¥) 900(**)
(cfu/100ml)

(*) bazuar n€ 95 % e vlerésimit, (**) bazuar né€ 90% e vlerésimit

Rezultatet dhe diskutimi

Rezultatet e marra paraqgiten né formén e shpérndarjeve probabilitare fig.
2 (a-g). Vlerat e vérejtura té parametrave t€ pércaktuara nuk pérputhen me
shpémdarjen probabilitare normale pér P <0.05. Né rastin e pH predominojné
vlerat me pH lehtésisht bazik, 50% e matjeve kané vleré mé t€ madhe se 8.5.
Kjo vleré pH lehtésisht bazike e ujérave té ligenit €shté raportuar dhe nga
punimet e tjera t€ gjetura (BEKTESHI, 2000; 2002; BABANI, 2009; RIVA,
2010). Gjaté periudhés s€ matjeve vlera e pH varioi nga 7.36 n€ 8.94 njési pH.
Né periudhén e matjeve temperatura e ujit varioi nga 12.1°C né¢ 26.9°C ku
predominuan vlerat e temperatur€s mbi 20°C, kjo sepse matjet jané béré
kryesisht né€ periudhén e nxehté té vitit. Temperatura né kéto ujéra konfirmohet
dhe nga punimet e tjera té gjetura pér ligenin e Shkodrés dhe lumenjté Drini
dhe Buna nga autorét (BEKA, 1994; BABANI, 2009; TADIC, 2010).

Vlerat e turbiditetit paragiten me njé mesatare prej 1.94 NTU. Gjaté periudhés
s€ matjeve vlera e turbiditetit varioi nga 0.34 né 5.28 njési NTU/FNU. Nga
punimet e ndryshme rreth ligenit ka rezultuar se vlera mesatare e turbiditetit
éshté 1.7 NTU (ANONIMOUS, 2006).

Vlera mesatare e pércjellshmérisé elektrike gjaté periudhés s€ matjeve ishte
212.5 puS/em, e cila konfirmon se ujérat e ligenit, lumit Buna dhe lumit Drin
jané ujéra me shkallé mineralizimi t€ ulét. Vlera e pércjellshmérisé né kéto
ujéra konfirmohet dhe nga punimet ¢ méposhtme (BEKTESHI, 1997-2000;
TDA, 2006). Gjaté periudhés sé matjeve vlera e pércjellshmérisé varioi nga
180.1 deri né 298.40 uS/cm.
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Figuré 2.(a,b,c,¢). Probabiliteti i shpérndarjes s€ vlerave,
(a-temp, b-pércjellshméria, c-pH, ¢-turbiditeti)

Né figurat 3 (a-¢) paraqitet shpérndarja probabilitare e parametrave

mikrobiologjiké t&€ pércaktuar.
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Figuré 3.(a,b,c,¢). Probabiliteti i shpérndarjes s€ vlerave,
(a-E.intestinal, b-E.coli, c-koliformé total, ¢.-MPN).

NEé rastin e koliforméve totalé, 95% e vlerave jané mé té vogla se sa 500
CFU/100 ml. Vlera mesatare e koliforméve totalé gjaté periudhés s¢ matjeve
ishte 242.4 e matur né njési CFU/100 ml ujé. Duke u bazuar né vlerat e
sugjeruara nga standardet evropiane (DIREKTIVA 76/160/EEC) tabela 1, pér
pérmbajtjen e koliforméve totalé mund té thuhet se ujérat e ligenit, lumit Buna
dhe lumit Drin klasifikohen né Klasén A, e cila lejon deri né 500* CFU/100
ml (* bazohet né 80% e pérputhjes me mostrén). Vlerat e koliforméve totalé
né kéto ujéra konfirmohen dhe nga punimet e tjera té gjetura pér ligenin e
Shkodrés dhe lumenjté Drini dhe Buna (ANONIMOUS, 2001; MIJOVIC,
2006; BUSHATI, 2006). Gjaté periudhés s¢ matjeve vlera e koliforméve
total€ varioi nga 24.0 né 830 CFU/100 ml.

Vlera mesatare e Escherichia coli, gjaté periudhés sé matjeve ishte 101.31 e
matur né€ njési CFU/100 ml uj€. Bazuar né vlerat mesatare té E.coli, Direktiva
2006/7/EC, tabela 2, i klasifikon né klasén A. Vlerat e gjetura pér Escherichia
coli/MF pér kéto ujéra konfirmohet dhe nga punimet e tjera té gjetura pér
pellgun ujémbledhés té ligenit t&€ Shkodrés (ANONIMOUS, 2001; BUSHATI,
2002, 2003, 2006). Gjaté periudhés s€ matjeve vlera e Escherichia coli varioi
nga 0.00 né 710 CFU/100 ml, duke treguar se kéto vlera kané luhatje né pika
té ndryshme t€ ligenit bazuar dhe né kérkesat e rritjes qé ka Escherichia coli.
Vlerat mé té larta pér Escherichia coli, kané€ rezultuar né Shtator 2011 me 710
CFU/100 ml pér lumin Buna, kéto vlera i klasifikojné stacionet e kampionimit
ndérmjet klasés A dhe B sipas Direktivés 2006/7/EC (500-1000 CFU/100ml)
tabela 2. N& rastin e E.coli-it, 99% e vlerave t€ pércaktuara jané mé té vogla
se sa 500 CFU/100 ml mostér. Kjo tregon se ujérat e ligenit t€ lumit Buna dhe
Drin, gjaté periudhés né studim mund té klasifikohen si ujéra q¢ kané cilési
shumé té miré pér nga pérmbajtja e E.coli.
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Vlera mesatare e Enterokokéve intestinal gjaté periudhés sé matjeve ishte
59.42 e matur n€ njési CFU/100 ml uj€. Ujérat e pellgut ujémbledhés t& ligenit
té Shkodrés, pérsa i pérket Enterokokéve intestinal, Direktiva 2006/7/EC ¢
Parlamentit Evropian, tabela 2, i klasifikon n€ klasén A, e cila shkon deri né
200CFU/100 ml. Vlerat e Enterokokéve intestinal né kéto ujéra konfirmohen
dhe nga punimet e tjera té gjetura pér ligenin e Shkodrés dhe lumenjté Drini
dhe Buna nga (ANONIMOUS 2001, BUSHATI, 2002, 2003, 2006). Gjaté
periudhés s€ matjeve vlera e Enterokokéve intestinal varioi nga 0.00 né 650
CFU/100 ml. Pér rastin e pé€rmbajtjes sé& Enterokokéve intestinal 95% e
rasteve kané vlera mé t€ vogla se sa 200 CFU/100 ml duke plotésuar kushtet
e cilésisé s€ shkélqyer pér ujérat e émbla bazuar né treguesin Enterokoké
intestinal. Direktiva 2006/7/EC e Parlamentit Evropian bazuar né mesataret
e Enterokokéve intestinal, sipas stinéve i klasifikon kéto ujéra né Klasén A,
ndérsa maksimumi i vlerave pér té gjitha stinét i klasifikon né klasén B pérsa
i pérket kétij parametri.

Vlera mesatare ¢ MPN/E.coli gjaté periudhés s€ matjeve ishte 69.71 ¢ matur
né njési CFU/100 ml ujé, bazuar né parametrin ¢ MPN/terren laktozé ujérat
e pellgut ujémbledhés t€ ligenit t& Shkodrés klasifikohen né klasén A bazuar
né Direktivén 2006/7/EC, tabela 2. Vlerat e gjetura pér MPN pér kéto ujéra
konfirmohen dhe nga punimet e tjera t& gjetura pér ligenin e Shkodrés dhe
lumenjté Drini dhe Buna (ANONIMOUS 2001, BUSHATI 2002, 2003,
20006). Gjaté periudhés sé matjeve vlera e MPN/E.coli varioi nga 0.00 né 1100
CFU/100 ml. Né rastin ¢ MPN, 95% e rasteve té pércaktuara kishin vlerén
mé té vogél se sa 250 CFU/100 ml mostér. Direktiva 76/160/EEC i klasifikon
né kategoriné A dhe B t€ cilésisé ndérsa Direktiva 2006/7/EC, i klasifikon né
ujéra té klasés A.

Pérfundime

Ujérat e ligenit t€ Shkodrés, lumit Buna dhe Drin, kané karakter lehtésisht
bazik dhe shkallé¢ mineralizimi t€ ulét, né periudhén né studim temperatura e
mesatare rezultoi 20°C.

Ujérat e ligenit t&€ Shkodrés, lumit Buna dhe lumit Drin, gjaté periudhés né
studim mund té klasifikohen né Klasén A té Direktivés 76/160/EC, duke u
bazuar né vlerat mesatare té treguesve mikrobiologjiké pér vlerén e koliforméve
totalé, ndérsa pérsa i pérket vlerave mesatare t€ treguesve mikrobiologjiké
MPN/E.coli, Escherichia coli, Enterokoké intestinalé klasifikohen ndérmjet
Klasés A dhe B té Direktivés 76/160/EC dhe né Klasén A té Direktivés 2006/7/
EC, si ujéra g€ pérdoren pér larje.
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Studim i krahasuar i diversitetit té
protozoaréve né aufwucks-in
e ligenit té Shkodrés dhe té lumit Drin
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PERMBLEDHJE

Komunikohet pér heré t€ paré gjetja e 32 specieve té protozoaréve (Protozoa)
n€ lumin Drin. Jepet njé list€ me 55 specie t€ protozoaréve t€ gjetura né
aufwucks-in e brigjeve t€ ligenit prané Zogaj dhe né lumin Drin, prej té
cilave 9 specie: Brachonella spiralis, Bursellopsis spumosa, Difflugia corona,
Difflugia urceolata, Diplophrys archeri, Epistylis plicatilis, Heleopera
petricola, Pyxidicula operculata dhe Vahlkampfia debilis, pérfagésojné gjetje
té reja pér ujérat e rajonit dhe Shqipérisé. Diversiteti i specieve t€ protozoaréve
té aufwucks-eve t€ dy ekosistemeve, rezulton i ndryshém né pérshtatje me
diversitetin e kushteve ekologjike e veganérisht me saprobiné e ujit.

FJALE KYCE: Protozoa, aufwucks, ligeni i Shkodrés, lumi Drin, specie
indikatore.

The comparative study of the diversity of protozoans in
the aufwuchs’s of Shkodra Lake and Drini River

ABSTRACT

The 32 protozoa species found in Drini River represent the first research of
studying protozoa in this River. In this study, a list of 55 protozoa species
found in aufwuchs’s composition of the Lake and Drini River is given,
from where 9 of these species: Brachonella spiralis, Bursellopsis spumosa,
Difflugia corona, Difflugia urceolata, Diplophrys archeri, Epistylis plicatilis,
Heleopera petricola, Pyxidicula operculata and Vahlkampfia debilis are new
findings for Albania and the Region.

The diversity of protozoa species found in aufwuchs' composition of two
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ecosystems is different, related with the diversity of ecological conditions and
especially with the saprobia of the water.

KEYWORDS: Protozoa, aufwuchs’s, Shkodra Lake, Drin River, indicator
species.

Hyrje

Protozoarét jané njé prej grupeve me biodiversitet mé t& larté né€ ekosistemet
limnike. N& zonén klimatike tranzitore, ku ndodhet vendi yné, protozoarét
jan€ grupi mé larmishém i botés shtazore. Duke pasur parasysh konsideratat
e FOISSNER (1999), mikrozooplanktoni, ku b&jné pjesé edhe protozoarét e
ligeneve té zonave t€ temperuara, kané strukturé mé t€ ndérlikuar, biomasé
relative dhe abundancé mé té lart€ se ato té ligeneve té zonave té tjera.

Pér t€ gjykuar rreth diversitetit t€ protozoaréve duhet t€ merren né konsideraté
speciet e fshehura né ciste, speciet me pérhapje mé té gjeré dhe nuk mund té
flitet pér larminé e protozoaréve vetém duke studiuar speciet kozmopolite.
Gjithashtu pér njé vlerésim real té biodiversitetit t€ protozoaréve, duhet té
merren parasysh komunitetet lokale té tyre (speciet endemike) dhe ato té
rralla ose kriptike né mjaft habitate, duke pérfshiré edhe aufwucks-in, i cili
pérfagéson njé mikrohabitat brenda habitatit t€¢ madh. Né komunitetet ujore
aufwucksi &sht€ njé burim i réndésishém ushqimi pér kafshét e ujit dhe
dallohet pér larminé e formave nga njé mikrohabitat né tjetrin.

Komuniteti i aufwucks-it pérfagé€son mikrofaunén e vérteté. Ai jeton i ngjitur
né t€ gjitha llojet e siprfageve ku ai laget gjaté dités nga uji i lumit, ligenit
etj. Né két€ ményré diversiteti i specieve dhe popullatat e tyre shérbejné si
indikator pér monitorimin e kushteve té ujit. Numri i popullatave t€ aufwucks-
it éshté i varur nga pérmbajtja organike, q€ Eshté faktori kryesor pér zhvillimin
e ushqgimit bakterial. Ndryshimet ¢ oksigjenit té tretur dhe faktoréve té tjeré
abiotik, pércaktojné se cila specie dominon dhe mund té luajé rolin e predatorit.
Komuniteti i aufwucks-it pérfagéson mé shumé specie se ai i formave té
ngulura qé jetojné né perifiton. Gjithashtu edhe zooplanktoni, ku ka edhe
protozoaré, pérdor sipérfaqe té ndryshme pér t’u mbéshtetur. Studimet kané
treguar se mostrat e aufwucks-it, t€ marra n€ dreké, kané njé numér t€ madh
té specieve t& planktonit, pikérisht se ato migrojné dhe vendosen né sipérfaqe
té ndryshme.

Pjesa mé€ e madhe e studimeve t€ bé€ra pér komunitetin e aufwucks-it né
substrate t€ ndryshme, si: ligene, lumenj dhe pérrenj, i pérkasin mé shumé
aspektit cilésor se sa sasior.

Gjaté kétij studimi ne kemi identifikuar pérbérjen llojore té specieve té
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protozoaréve né pérbérje t&€ aufwucks-it té€ ligenit té€ Shkodrés dhe té lumit
Drin.

Materiali dhe metodat

Mostrat e ujit jané marr€ nga ligeni i Shkodrés dhe lumi Drin, pér studimin e
protozoaréve gjaté muajit maj dhe gershor t& vitit 2012, si dhe gjaté muajve
maj dhe korrik té vitit 2013. Pércaktimi i stacioneve t€ marrjes s€ mostrave,
&shté béré né pérshtatje t&€ g€llimit té kétij punimi, q€ i pérkasin habitave té
protozoaréve né pérbérje t€ aufwucks-it dhe bregut. Mostrat jané marré né
mjedise ujore ku ka pasur edhe gur€ edhe makrofite té zhytura né ujé, me g€llim
identifikimin e specieve n€ kéto mikrohabitate. Kemi marré mostra né Zogaj,
S 1 dhe né lumin Drin S 2. Pika e marrjes s€ mostrave né Zogaj ka qené rreth
150 m nga gendra e fshatit
Zogaj, kurse pika e marrjes
sé mostrave né lumin Drin,
ka gené rreth 100 m poshté
urés sé Bahgallékut. Duhet
té¢ theksojmé se né cdo
stacion kemi marré mostra
té ujit t€ bregut, kemi
marré makrofitet dhe gurét
e zhytur né ujé, me géllim
identifikimin e specieve
" | mbi sipérfaget e tyre.
Stacionet paraqiten né
{ hartén e méposhtme fig. 1.

Fig 1. Harta e stacioneve t€ marrjes s€ mostrave

Marrja e mostrave &shté
bazuar  kryesisht  tek
MAGAZZU (1978) dhe FODEN et al. (2005). Né té njéjtin mjedis kemi marré
uj€ nga bregu, makrofite dhe guré té kétij habitati. Me ndihmén e njé spatule,
jan€ hequr me kujdes pjesé nga substrati (bimét ose gurét) dhe kéto jané
ruajtur né shishe gelqi q€ jané studiuar né laborator, menjéheré pas marrjes
sé tyre. Sedimentet, né rastin ton€ gurét dhe makrofitet, sipas FODEN et al.
(2005), jané marré nga uji dhe jané futur n€ shishe gelqi me ujé t€ distiluar, ku
jané tundur miré pér 2 min, pér té ndaré organizmat né pérbérje t&€ aufwucks-
it, 1 kemi 1€n€ né qetési pér pak kohé dhe pastaj i kemi vrojtuar direkt né
mikroskop. Vrojtimi né mikroskop &shté béré né ményré periodike edhe pas
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disa dit€sh, pér té ekzaminuar speciet g¢ mund té kené gené potencialisht
n€ formén e cisteve dhe g€ gjat€ qéndrimit né kushte laboratorike, mund té
kené gjetur kushte pér zhvillimin e tyre. Kur jané marr€ mostrat éshté matur
temperatura, pH dhe né€ rastin e lumit Drin edhe shpejtésia e rrjedhjes. Né
terren jané mbajtur shénime pér thellésing, fundin, llojet e makrofiteve,
jané béré foto gjaté marrjes s€ mostrave si dhe gjaté€ punés. Pércaktimi i
specieve t€ protozoaréve té mostrave t€ marra €shté béré me mikroskop té
tipit “LEICA DMLB”, duke u bazuar tek FOISSNER et al. (1999), STREBLE
& KRAUTER (2002) dhe LEE et al. (2000). Speciet indikatore dhe vlerat
e klasave té saprobisé qé indikojn€ jané marré sidomos prej STREBLE &
KRAUTER (2002) dhe FOISSNER et al. (1999 ), n€ pérshtatje me speciet
e protozoaréve qé kemi gjetur né mostrat tona. Gjith€ kjo puné €shté bazuar
edhe tek pérvoja jon€ shumévjecare né studimin e protozoaréve té ujérave té
émbla, vecanérisht tek botimet e béra nga V. Alushi dhe Dh. Dhora, t& cilat
jané té renditura tek referencat.

Rezultatet dhe diskutimi

N¢ tabelén 1 paraqitet lista e 55 specieve té gjetura né dy stacionet, sé bashku
me t€ dhénat mbi stacionin, muajin ¢ gjetjes, mikrohabitatin, gjetjen pér heré
té par€ dhe indikacionin e saprobisé.

Tabela 1. Lista e specieve te gjetura ne aufwucks-in e ligenit t€ Shkodrés dhe
lumit Drin, bashké me té dhénat shogéruese ( * - speciet e gjetura pér heré té
paré, i - speciet indikatore t€ saprobis€)

Numri i specieve té gjetura dhe shpérndarja sipas taksa-ve

Gjaté studimit t€ mostrave té marra né€ stacionet ¢ pérshkruara mésipér dhe
pér ¢do stacion sipas mikrohabitateve té pércaktuara, jané gjetur 55 specie
té protozoaréve, ku 9 specie: Brachonella spiralis, Bursellopsis spumosa,
Difflugia corona, Difflugia urceolata, Diplophrys archeri, Epistylis plicatilis,
Heleopera petricola,  Pyxidicula operculata dhe Vahlkampfia debilis
pérfagésojné gjetje t€ reja pér ligenin e Shkodrés dhe pér Shqipériné.

Grupi Chromalveolata pérfagésohet me numrin mé t€ madh t€ specieve — 39
specie, Amoebozoa me 10 specie, Exavata me 5 specie dhe Insertae sedis
Protozoa me 1 specie. Kjo jepet né ményré grafike n€ fig 2. Pérsa i pérket
grupit Alveolata dhe mé konkretisht grupit Ciliophora, klasa Litostomatea ka
numrin mé t€ madh t€ specieve , 7 specie dhe Spirotrichea, 6 specie. Klasa
Armophorea ka numrin mé t€ vogél, 1 specie. Pér grupin Amoebozoa, numrin
mé t& madh té specieve e ka Tubulinea me 7 specie.
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Fig 2. Numri i specieve sipas ndarjeve taksonomike

Numvri i specieve sipas stacioneve dhe periudhave té marrjes sé mostrave.

N¢ fig 3, ésht€ dhéné numri i specieve t€ gjetura sipas mikrohabitateve t&
marra pér ¢do stacion dhe pér periudha té ndryshme té marrjes s€ mostrave.
Sic shihet numri mé i madh i specieve €shté gjetur mbi sipérfagen e biméve
né€ S 1, n€ muajin korrik, me 16 specie dhe nga 15 specie jané gjetur né S 2
mbi sipérfagen e biméve né€ maj 2013 dhe mbi sipérfagen e guréve né S 1 né
maj 2012.

Numri mé i vogél i specieve €shté gjetur n€ S 2, n€ ujin e bregut n€ muajin
korrik. Numri mé i madh i specieve n€ mikrofaunén e biméve dhe guréve lidhet
me faktin se aty gjejmé specie q€ kané nevoj€ pér njé substrat mbéshtetés, si
dhe lloje q€ ushgehen me perifitonin mbi sipé€rfagen e tyre, qé éshté njé€ mjedis
1 bollshém me 1éndé ushqyese. Numri mé i vogél i specieve, 4 specie, €shté
gjetur né€ ujin e marr€ né breg t€ lumit Drin, ky numér i vogél lidhet edhe me
karakteristikat e kétij habitati, me ujé€ t€ rrjedhshém dhe me nj€ temperaturé jo
shumé t€ pérshtatshme pér zhvillimin e tyre (14°C).

N¢ fig 4. &sht€ dhéné numri i specive t€ gjetura sipas stacioneve. Numri mé i
madh i specieve €shté gjetur né S 1, n€ mikrohabitatet e ujérave t€ ligenit, né
Zogaj dhe pérkatésisht 41 specie. Kjo lidhet me kushtet mé t€ pérshtatshme
té jetes€s q€ ofron ky mjedis meqé €sht€ mé i pasur me 1€nd€ ushqyese dhe
ka njé temperatur€ mé t&€ pérshtatshme pér zhvillimin e tyre, késhtu g€ mund
té konsiderohet si streh€ e pérshtatshme pér zhvillimin e protozoaréve. Numri
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Fig 3. Numri i specieve sipas habitateve dhe periudhave kohore

meé i vogél i specieve &sht€ né S 2, me 32 specie. Kjo lidhet me vegorité
e kétij mjedisi me ujé t€ rrjedhshém, njé temperaturé mé e ulét krahasuar
me ato t€ ujérave té ligenit, njé mjedis i cili éshté mé i predispozuar ndaj
ndryshimit t€ faktoréve klimateriké, si: temperatura, era, shiu etj. Megjithaté

duhet t€ theksojmé se né kéte
stacion, numri i specieve té
gjetura né mikrofaunén mbi
sipérfagen e guréve dhe té
biméve é&shté pak a shumé
i pérafért, me diferenca té
vogla né numér. Gjithashtu,
kushtet pér zhvillim t&
protozoaréve, jané mé t&€ mira
se ato q€ ndodhen né ujin e
bregut. Ndryshimet e shpeshta

&

32

20

10

S1Total S2 Total

Fig 4. Numri i specive t€ gjetura sipas
stacioneve
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klimaterike influencojné né formimin e cisteve té€ protozoaréve kur ato jané
té papérshtashme, e cila ndikon edhe né numrin e tyre. Kjo reflektohet tek
speciet g€ ndodhen né gjendje té liré n€ ujin e bregut.

Speciet indikatore dhe saprobia e ujérave

Vleré€simet lidhur me saprobiné e ujérave té ligenit té Shkodrés dhe lumit Drin,
jané€ béré bazuar né speciet indikatore té protozoaréve t&€ gjetura n€ mostrat e
marra né studim. Speciet indikatore dhe vlerat e klasave t€ saprobis€ q€ indikojé
jan€ marré sidomos prej STREBLE & KRAUTER (2002) dhe FOISSNER et
al. (1999). Eshté llogaritur indeksi i pastértisé relative sipas formulés qé jep
KNOPP (1954) né pérshtatje me speciet e protozoaréve té gjetur né ligen dhe
indikimi 1 saprobisé€. Jané gjetur gjithsejt 17 specie indikatore, ku nga kéto
kemi 1 specie t€ klasés I t€ saprobisé€, 5 specie jané indikatore té klasés II t&
saprobisé, 6 specie jané indikatore t&€ klasés III t€ saprobisé dhe 5 specie jané
indikatore té klas€s IV t€ saprobisé.

N¢ fig. 5 jan€ paraqitur grafikisht numri i specieve indikatore pér ¢do stacion.
Si¢c e shohim né total kemi njé numér t€ njéjté€ t€ specieve indikatore pér
té dy stacionet, me nga 11 specie, si né lumin Drin ashtu edhe né ligen.
Megjithat€ numri m€ i madh &shté gjetur n€ S 1 tek bimét dhe S 2 tek gurét,
qé pérfagésojné mé miré luhatjet e pastértisé sé kétyre ujérave né periudha té
nxehta. Né€ periudhen maj - korrik, bimét kané qené mé té zhvilluara né€ ligen
dhe organizmat e gjetura né sipérfagen e tyre jané mé t€ shumta, e si rrjedhojé
edhe speciet indikatore. Kurse pérsa i pérket lumit Drin, ku makrofitet e ujit
né€ breg jan€ mé pak té€ zhvilluara, n€ sipérfagen e guréve mendojmé se kané
gjetur njé mjedis mé t€ pérshtatshém pér zhvillimin e tyre.

12 4

10

8 -

6 - m51
4 ms52
2 -

/‘/,
D T T T T
bime gur breg Numri ne
total

Fig 5 Numri i specieve indikatore sipas stacioneve.
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Bazuar né vlerat e tyre t€ saprobisé, vlerat e indeksit relativ t& saprobis€ pér
S 1 dhe S 2 dhe sipas mikrohabitateve, kané luhatje sepse duke gené ujéra
té brigjeve, jan€ mé té ndjeshme ndaj aktivitetit t€ njeriut né kéto periudha.
Vlerat e indikimit té saprobisé pér t€ dy stacionet, bazuar né speciet indikatore
luhaten mes vlerave 2 — 3, gjé g€ tregon se ujérat e brigjeve jané mé té
ndjeshme ndaj ndotjes dhe aktivitetit t€ njeriut. Ve¢anérisht rol té réndésishém
luajné bakteret dhe protozoarét.

Perfundime

Pér heré t€ par€ éshté kryer njé studim mbi protozoarét e lumit Drin, si dhe
mbi protozoarét né pérbérje t€ aufwuck-it t€ ligenit t€ Shkodrés dhe lumit
Drin.

Lista pérmban 55 specie t€ protozoaréve t&é gjetur né kéto mikrohabitate, 32
prej t€ ciléve né lumin Drin. 9 specie pérbéjné gjetje té reja pér Shqipériné
dhe rajonin. Shumica e specieve té gjetura jané ciliate.

Numrin mé t&€ madh té specieve e ka aufwucks-i i ligenit té Shkodrés dhe kjo
mendojmé pér shkak t& numrit t€ madh t€ cilioforeve té gjetura né kushtet e
njé mjedisi saprobik, me ujé t& qeté dhe me njé temperaturé mé t& favorshme.
Speciet e gjetura né aufwucks-in e bregut t€ lumit Drin, jané n€ numér mé té
madh ndaj diferencés sé€ atyre t€ gjetura né zonén me ujé té rrjedhshém dhe kjo
mendojmé se ndodh pér té njéjtat arsye q€ pérmendém mé sipér.
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Njé rishikim sinonimik i florés sé Shqipérisée

Marash Rakaj
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PERMBLEDHJE

Shumé taksa bimore, pérfshi familje, gjini, specie dhe subspecie t€ Florés s¢
Evropés, Florés s¢ Mesdheut e mé gjeré€, jané revizionuar gjaté tri dekadave té
fundit, duke u bazuar kryesisht n€ analizat molekulare dhe né ripércaktimin e
materialeve bimore t€ vjetra dhe té reja, t€ depozituara né herbaret e vendeve
té ndryshme. K&to ndryshime nuk jané pasqyruar plot€sisht n€ guidat kryesore
té flor€s s€ Shqipérisé “Flora e Shqipéris vol. 1-4” dhe “Udhéheqés fushor i
Florés s€ Shqipéris€”.

Né két€ punim jan€ rregulluar dhe sistemuar 37 specie dhe 55 subspecie
té biméve me lule (Angjiosperma) pér Florén e Shqipérisé, prej té cilave 9
specie dhe njé subspecie t€ pérdorura gabimisht ose jokorrekt, 28 specie dhe
54 subspecie si sinonime.

KEY WORDS: Flora e Shqipérisé, bimé€ me faré, sinonim homotipik, sinonim
heterotipik

A synonymous review of the flora of Albania

ABSTRACT

Many plants taxa, include families, generas, species and subspecies of the
Flora Europea, Flora of the Mediterranea and others were revised during the
last three decades, based primarily on molecular analysis and ridetermination
of old and new plant speciemens stored in herbariums of different countries.
Such changes were not completly reflected in the main guides of the flora of
Albania “Flora of Albania vol. 1-4” and “Field guide of the Flora of Albania”.
In this paper, 37 species and 55 subspecies of flowering plants (Angiosperma)
are adjusted and systamized for Albanian Flora, of which 9 species and one
subspecie of misapplied names or not correct used, 28 synonyms species and
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54 synonyms subspecies.
Hyrje

Shqipéria karakterizohet nga njé floré e pasur. Rreth 3230 specie dhe subspecie
té egra jané€ raportuar dhe pérshkruar né guidén “Udhéheqés fushor i Florés
sé Shqipéris€* dhe n€ guidén kryesore “Flora e Shqipéris€ vol. 1-4”. Qindra
specie dhe subspecie té tjera jan€ pérshkruar né€ guidén “Flora Ekskursioniste
e Shqipérisé”, ndérsa rreth 438 specie dhe subspecie jané raportuar ose
konfirmuar pér Shqip&rin€ nga botanisté t€ huaj dhe vendas gjaté dy dakadave
té fundit, shumica e t€ cilave jané pérmbledhur nga RAKAJ et al. (2013).
Mirépo, ndérsa jané béré shumé studime pér florén e Shqipéris€, ku edhe jané
raportuar shumé specie dhe subspecie, pak studime jan€ béré pér pérdit€simin
e guidave kryesore t€ florés sé Shqipéris€. Nga studimet ¢ fundit, ne njohim
at€ t¢ BARINA et al.( 2013), i cili propozon t€ higen nga Shqipéria 17 specie
té raportuara pér Shqip€riné nga autoré t€ ndryshém, por prej tyre vetém 2
specie dhe njé subspecie; Ambrosia artemisiifolia L., Biscutella laevigata
L., Dianthus haematocalyx Boiss. & Heldr. subsp. sibthorpii (Vierh.) Hayek
rezultojné t€ pérfshira né€ dy guidat kryesore té sipérpérmendura.

Rregullimi i ploté sinonimik i florés éshté njé proces i gjaté, q€ kérkon shumé
kohé& dhe shumé puné studimore t€ koleksioneve bimore té ruajtura, por edhe
puné né terren. Prandaj, kjo mbetet njé detyré e floristéve dhe institucioneve
pérkatése pér té ardhmen.

Né két€ punim kemi béré rregullimin e dy grupeve taksash, té cilat ne i kemi
konsideruar si mé t€ réndésishme: grupi i paré pérfshin speciet dhe subspeciet
e pérdorura gabimisht ose jokorrekt; grupi i dyté pérfshin taksa (specie dhe
subspecie) né vend té té cilave, né floré jané pérdorur dy ose mé shumé
sinonime t€ tyre.

Né emértimin e taksave bimore vérehen dy lloj sinonimesh: Sinonimet
homotipike pérbéhen nga emra t€ ndryshém g€ kané ekzistuar né t&€ kaluarén
pér t€ njéjtin tip ekzemplarésh.

Sinonimet heterotipike pérbéhen nga emra té€ ndryshém pér tipe té ndryshme
ekzemplaré€sh, t€ cilét nga njé piké jan€ konsideruar taksa té ndryshme (KEW
2010).

Materiali dhe metodat

Eshté béré rregullimi i 38 specieve dhe 55 subspecieve té biméve me lule
(Angjiosperma) t€ dy guidave floristike “Flora e Shqipérisé vol. 1-4”
(PAPARISTO et al. 1988; QOSJA et al. 1992, 1996; VANGIJELI et al. 2000)
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dhe “Udhé&heqgés fushor i Flor€s s€ Shqipérisé* (VANGJELI 2003), pa pérfshiré
taksat e raportuara dhe t€ konfirmuara dy dekadat e fundit, (RAKAIJ et al.
2013). Rregullimi ésht€ béré vetém pér speciet e pérdorura gabimisht dhe
sinonimet homotipike ose heterotipike, duke u bazuar né Species-directories
Infrastructure (www.eu-nomen.eu/portal/), Euro+Med plant base (ww2.bgbm.
org/EuroPlusMed/), TUTIN et al. 1964-1980, GREUTER et al. 1984, 1986,
1989; World Checklist of Selected Plant Families 2010, WCSP (http://apps.
kew.org/wcsp/).

Pér ¢do specie dhe subspecie té€ pérdorur gabimisht €shté dhéné pérhapja
rajonale ose sipas shteteve s€ bashku me autorét qé e kané raportuar pér
vendin pérkatés.

Speciet jané renditur sipas guidés kryesore té florés sé Shqipéris€ “Flora e
Shqipérisé vol. 1-4”.

Rezultatet dhe diskutimi

Né kété punim paragqitet rregullimi dhe sistemimi i 38 specieve dhe 55
subspecieve té biméve me lule (Angjiosperma) t€ guidave floristike “Flora
e Shqipérisé vol. 1-4” (PAPARISTO et al. 1988; QOSJA et al. 1992, 1996;
VANGIJELI et al. 2000) dhe “Udhéheqés fushor i Florés sé Shqip&risé*
(VANGIJELI 2003).

a. Rregullimi i specieve té pérdorura gabimisht:

1. Erysimum korabense KUMMERLE & JAV. 1921(Shqipéri, Maqedoni,
Serbi) - GREUTER et al. 1986, TUTIN et al. 1964-1980. E cituar -
pérfshihet pér Shqipériné (PAPARISTO et al. 1988).

Erysimum pulchellum (WILLD.) GAY 1842 (Armeni, Turqi). Pérdorur
gabimisht pér Shqipériné (PAPARISTO et al. 1988), ndoshta bazuar tek
Flora e Evropés (TUTIN et al. 1964-1980).

2. Erysimum kuemmerlei JAV. 1921 (Shqipéri, Maqedoni, Serbi, Greqi) -
GREUTER et al. 1986, TUTIN et al. 1964-1980. Raportuar si sinonim
pér Shqipériné (PAPARISTO et al. 1988).

Erysimum pectinatum BORY et CHAUB. 1832 (Greqi). Pérdorur
gabimisht pér Shqipériné (PAPARISTO et al. 1988; GREUTER et al.
1986.

3. Arabis sudetica TAUSCH. 1836 (Shqipéri, Evropé Qendrore dhe
Lindore, Turqi) — TUTIN et al. 1964-1980. Raportuar si sinonim pér
Shqipériné (PAPARISTO et al. 1988).
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Arabis allionii DC.1805 (Itali, Francé, Rumani, Ukrainé). Pérdorur
gabimisht pér Shqipériné (PAPARISTO et al. 1988).
Fragaria viridis WESTON 1771 subsp. viridis (Shqipéri, Evropé).
Raportuar sakté pér Shqipériné (QOSJA et al. 1992).

Fragaria viridis WESTON subsp. campestris (STEVEN) PAWL.1968

(Rumani, Moldavi, Ukraine, Rusi). Pérdorur gabimisht pér Shqipéri-
né (QOSJA et al. 1992).
Cotoneaster pyrenaicus GAND. 1875 (Shqipéri, Evropé, Turqi) - DEMIRI
1983, QOSJA et al. 1992, TUTIN et al. 1964-1980.
Cotoneaster integerrimus MEDIK. 1793 (Skandinavi, Estoni, Letoni).
Pérdorur gabimisht pér Shqipériné (QOSJA et al. 1992), ndoshta bazuar
tek Flora e Evropés (TUTIN et al. 1964-1980).
Cotoneaster tomentosus (AITON) LINDL. 1821 (Shqipéri, Evropé, Turqi,
Transkaukaz) - DEMIRI 1983, TUTIN et al. 1964-1980. Raportuar si
sinonim pér Shqipériné (QOSJA et al. 1992).
Cotoneastyer nebrodensis (GUSS.) K. KOCH 1853 (Itali, Sicili). Pérdorur
gabimisht pér Shqipériné (QOSJA et al. 1992), ndoshta bazuar tek Flora
e Evropés (TUTIN et al. 1964-1980).
Crataegus orientalis M. BIEB 1808 (Shqipéri, Magedoni, Greqj, Bullgari,
Ukrainé, Turqi, Transkaukaz) - KURTTO et al. 2009. Raportuar si
sinonim pér Shqipériné (QOSJA et al. 1992).
Crataegus laciniata UCRIA 1793 (Marok. Algjeri, Spanjé, Sicili). Pérdo-
rur gabimisht pér Shqipériné (QOSJA et al. 1992).
Fritillaria montana HOPPE ex W. D. ]J. KOCH 1832 (Shqipéri, Ballkan,
Itali, Francé, Ukrainé). Raportuar si sinonim pér Shqipériné (VANGJE-
LI et al. 2000, 2003).
Fritillaria orientalis ADAM 1805 (Transkaukaz, Rusi) = E tenella M.
BIEB. Pérdorur gabimisht pér Shqipériné (VANGJELI et al. 2000, 2003).
Asphodelus ramosus L. 1753 = A. microcarpus VIV (Mesdhe) - KEW
2010. Raportuar jokorrekt né floré (VANGJELI et al. 2000, 2003).
Asphodelus aestivus BROT. 1804 = A. microcarpus VIV var. aestivus
(BROT.) NYMAN (Spanjé, Portogali). Pérdorur gabimisht pér Shqipéri-
né (VANGJELI et al. 2000, 2003), ndoshta bazuar tek Flora e Evropés
(TUTIN et al. 1964-1980).
Drimia numidica (JORD. & FOURR.) J. C. MANNING & GOLDB-
LATT 2004 = Urginea maritima var. numidica (JORD. & FOURR.)
MAIRE & WEILLER (Shqipéri, Ballkan, Itali, Afrika e Veriut) —
GREUTER et al. 1989.

Drimia maritima (L.) STEARN 1978 = Urginea maritima (L.) BA-



KER 1873 (Itali, Francé, Spanjé, Marok, Algjeri). Pérdorur gabimisht
pér Shqipériné (VANGJELI et al. 2000, 2003), duke u bazuar tek Flora e
Evropés (TUTIN et al. 1964-1980).

b. Rregullimi sinonimik i specie-ve:

1. Quercus pubescens WILLD. 1796 subsp. pubescens
Sinonim heterotipik: Quercus virgiliana (TEN.) TEN. 1896.
2. Ranunculus concinnatus SCHOTT. 1857
Sinonim: Ranunculus croaticus SCHOTT 1857
3. Ranunculus millefoliatus VAHL 1791
Sinonim: Ranunculus garganicus TEN. 1830
4. Ranunculus thora L. 1753
Sinonim: Ranunculus scutatus WALDST. & KIT. 1806
5. Dianthus cruentus GRISEB. 1843
Sinonim: Dianthus brachyzonus BORBAS & FORM.1897
6. Silene latifolia POIR. 1789
Sinonim: Silene alba (MILLER) E.H.L. KRAUSE 1901 = Meleandrum
album (MILL.) GARCKE
7. Malcolmia orsiniana (TEN.) TEN 1835 subsp angulifolia (BOISS.
& ORPH.) STORK 1972
Sinonim: Malcolmia illyrica HAYEK 1917
Sinonim homotipik: Malcolmia angulifolia BOISS. & ORPH. 1856
8. Arabis glabra (L.) BERNH. 1800
Sinonim: Arabis pseudoturritis BOISS. & HELDR. 1853
9. Alyssum murale WALDST. & KIT. 1799
Sinonime: Alyssum chalcidicum JANKA 1872
Alyssum chlorocarpum HAUSSKN. 1893
10. Draba lasiocarpa ROCHEL 1810
Sinonime: Draba athoa (GRISEB.) BOISS. 1853
Draba boueana ZAHLBR. ex O. E. SCHULTZ 1927
11. Sedum album L. 1753
Sinonim: Sedum serpentini JANCHEN 1920
12. Rosa corymbifera BORKH. 1790
Sinonim heterotipik: Rosa obtusifolia DEVS. 1809
13. R. pulverulenta M. BIEB. 1808
Sinonime heterotipike: Rosa glutinosa SIBTH. & SM. 1809
Rosa sicula TRATT. 1823
14. Cytisus hirsutus L. 1753
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Sinonime: Chamaecytisus hirsutus (L.) LINK.1831
Chhamaecytisus ciliatus (WAHL.) ROTH. 1944 = Cytisus cili-

atus WAHL.

15.

17.

18.

19.

20.

Chhamaecytisus supinus (L.) LINK. 1831 = Cytisus supinus L.
Geranium molle L. 1753
Sinonim heterotipik: Geranium brutium GASPARR. 1842
16. Cuscuta planiflora TEN. 1829
Sinonim: Cuscuta brevistyla A. BRAUN 1852
Campanula glomerata L. 1753
Sinonim heterotipik: Campanula moesiaca VELEN. 1893
Campanula rotundifolia L. 1753
Sinonim heterotipike: Campanula albanica WITASEK. 1906
Campanula velebitica BORBAS 1930.
Schoenus ferrugineus L. 1753
Sinonim heterotipik: Schoenus karpatii PENZES 1962
Stipa pennata L. 1753
Sinonim heterotipik: Stipa joannis CELAK 1884.

¢. Rregullimi sinonimik i subspecie-ve:

1. Thalictrum minus L. 1753
Sinonime: Thalictrum minus L. subsp. minus
Thalictrum minus L. subsp. majus (CRANTZ) ROUY & FOUC.
1893.
2. Sagina apetala ARD. 1764
Sinonime: Sagina apetala ARD. subsp. apetala
Sagina apetala ARD. subsp. erecta (HORNEM.) EHERM. 1912
3. Cerastium alpinum L. 1753
Sinonime: Cerastium alpinum L. subsp. alpinum
Cerastium alpinum L. subsp. lanatum (LAM.) ASCH. &

GRAEBN. 1917

4. Dianthus armeria L. 1753
Sinonime: Dianthus armeria L. subsp armeria
Dianthus armeria L. subsp. armeriastrum (WOLFNER)

VELEN. 1898
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5. Dianthus cruentus GRISEB. 1843
Sinonime: Dianthus cruentus GRISEB. subsp. cruentus
Dianthus cruentus GRISEB. subsp. turcicus (VELEN.) STO]J. &



ACHT. 948
6. Dianthus giganteus D’URV. 1822
Sinonime: Dianthus giganteus D’URV. subsp. giganteus
Dianthus giganteus D'URV. subsp. hyanaldianus (BORBAS)
TUTIN 1963
7. Silene latifolia POIR. 1789
Sinonime: Silene alba (MILLER) E.H.L. KRAUSE 1901 subsp. alba
Silene alba (MILLER) E.H.L. KRAUSE subsp. divaricata
(REICHENB.) WALTERS 1964
8. Silene vulgaris (MOENCH) GARCKE 1869 subsp. vulgaris
Sinonime: Silene vulgaris (MOENCH) GARCKE subsp. angustifolia
(MILL.) HAYEK 1924
9. Lepidium graminifolium L. 1759
Sinonime: Lepidium graminifolium L. subsp. graminifolium
Lepidium graminifolium L. subsp. suffruticosum (L.) P. MONTS
1964
10. Rapistrum rugosum (L.) ALL. 1785
Sinonime: Rapistrum rugosum (L.) ALL. subsp. rugosum
Rapistrum rugosum (L.) ALL. subsp. linnaeanum ROUY et
FOUC. 1895
11. Crataegus monogyna JACQ. 1775
Sinonime heterotipike: Crataegus monogyna JACQ. subsp. monogyna
Crataegus monogyna JACQ. subsp. azarella (GRI-
SEB.) FRANCO 1968
12. Lamium garganicum L. 1763 subsp. garganicum
Sinonim heterotipik: Lamium garganicum L. subsp. leavigatum AR-
CANG. 1882
13. Campanula glomerata L. 1753
Sinonime heterotipike: Campanula glomerata L. subsp. glomerata
Campanula glomerata subsp. cervicaroides
(SCHULTES) P. FOURN. 1939
Campanula glomerata subsp. hispida (WITASEK)
HAYEK 1930
Campanula glomerata subsp. serotina WETTST.) O.
SCHWARZ 1949
14. Campanula persicifolia L. 1753
Sinonime heterotipike: Campanula persicifolia L. subsp. persicifolia
Campanula persicifolia L. subsp. sessiflora (VE-
LEN) FED. ex GREUTER & BURDET 1982

113



15. Campanula sibirica L. 1753
Sinonime heterotipike: Campanula sibirica L. subsp. sibirica
Campanula sibirica L. subsp. divergentiformis
(JAV.) DOMIN 1936
16. Campanula sparsa FRIV. 1836
Sinonime heterotipike: Campanula sparsa FRIV. subsp. sparsa
Campanula sparsa FRIV. subsp. frivaldszkyi
(STENDEL) HAYEK 1930
17. Campanula spatulata SIBTH. & SM. 1806
Sinonim heterotipik: Campanula spatulata SIBTH. & SM. subsp. sprune-
riana HAMPE) HAYEK 1930
18. Campanula trachelium L. 1753 subsp. trachelium
Sinonim heterotipik: Campanula trachelium L. subsp. athoa (BOISS. &
HELDR.) HAYEK 1930
19. Galatella albanica DEGEN 1901
Sinonime: Aster albanicus (DEGEN) CSIKI & al. 1926 subsp. albanicus
Aster albanicus (DEGEN) CSIKI & al. subsp. paparistoi QOSJA
1982 (nom.inval.)
20. Anthemis cretica L. 1753 subsp. tenuiloba (DC.) GRIERSON 1975
Sinonim homotipik: Anthemis tenuiloba (DC.) BOISS. 1856 subsp. ten-
uiloba
Sinonim heterotipik: Anthemis tenuiloba (DC.) BOISS subsp. cronia
(BOISS. & HELDR.) HAYEK 1931
21. Centaurea deusta TEN. 1811
Sinonim homotipik: Centaurea alba L. 1753 subsp. deusta (TEN.) NY-
MAN 1879
Centaurea alba L. subsp. splendens (L.) ARCANG.
(nom. inval.)
22. Cyanus triumfetti (ALL.) A. LOVE & D. LOVE 1961 subsp.
triumfetti
Sinonim: Centaurea triumfettii ALL. 1773 subsp. triumfettii
Sinonim heterotipik: Centaurea triumfettii ALL. subsp. aligera
(GOGLER) DOSTAL 1976.
23. Pilosella leucopsilon (ARV.-TOUV.) GOTTSCHL. 2011
subsp. pilisquama (NAGELI &PETER) GOTTSCHL. 2011
Sinonim homotipik: Hieracium hoppeanum SCHULTES 1814
subsp. pilisquamum NAGELI & PETER 1885
Sinonime heterotipike: Hieracium hoppeanum subsp. testimonia-
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lis PETER 1884
Hieracium hoppeanum subsp. troicum
ZAHN 1923.
24. Pilosella officinarum VAILL. 1754
Sinonime heterotipike: Hieracium pilosella L. 1753 *subsp. mela-
nops PETER 1884
Hieracium pilosella L. subsp. micradenium
NAEGELI & PETER 1885
Hieracium pilosella L. subsp. tricholepium
NAEGELI & PETER 1885
Hieracium pilosella L. subsp. trichoscapum
NAEGELI&PETER 1855.
25. Anacamptis coriophora (L.) R. M. BATEMAN, PRIDGEON & M. W.
CHASE 1997
Sinonim: Orchis coriophora L. 1753 subsp. coriophora
Sinonim heterotipik: Orchis coriophora L. subsp. fragrans (POLLINI) K.
RICHT 1890
26. Neotinea tridentata (SCOP.) R. M. BATEMAN, PRIDGEON & M. W.
CHASE 1997 subsp.
tridentata
Sinonim heterotipik: Orchis tridentata SCOP. subsp. commutata (TOD.)
NYMAN 1882
27. Carex muricata L. 1753 subsp. muricata
Sinonim homotipik: Carex muricata L. subsp. lamprocarpa CELAK. 1879
28. Carex ornithopoda WILLD. 1805
Sinonim heterotipik: Carex ornithopoda WILLD subsp. ornithopodoides
(HAUSM.) NYMAN 1882
29. Poa cenisia ALL. 1789
Sinonim heterotipik: Poa cenisia ALL. subsp. contracta E. . NYARADY
1931

Nga revizionimi 37 specieve dhe 55 subspecieve t€ biméve me lule
(Angjiosperma) té raportuara né¢ guidat floristike “Flora e Shqipéris€ vol. 1-4”
dhe “Udhéheqés fushor i Florés sé Shqipéris€” rezulton se,

9 specie dhe njé subspecie qé ndodhen né Shqipéri (a) duhet t€ z&€vend€sojné
taksat analoge t€ p€rdorura gabimisht ose jokorrekt pér Shqip€riné.
28 speciet qé rezultojné sinonime homotipike ose heterotipike (b) duhet t&
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konsiderohen té tilla deri né ndonj€ rikonfirmim tjetér.

54 subspeciet gé rezultojné sinonime homotipike ose heterotipike (c) té
specieve apo subspecieve pérkatése duhet t€ konsiderohen té tilla deri né
ndonjé rikonfirmim tjetér.
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Vierésime ekofiziologjike teé rritjes sé
druréve dhe té shkurreve dekorative né
ekosistemin urban té Shkodrées

Anila Mesi (Dizdari), Loreta Brahimi, Arjola Kurtalija, Klejda Pysqyli

Universiteti i Shkodrés “Luigj Gurakuqji,, Fakulteti i Shkencave t€ Natyrés,
Departamenti i Biologji-Kimisé

PERMBLEDHJE

Né kété punim béhen disa vlerésime ekofiziologjike t€ rritjes sé druréve dhe
té shkurreve dekorative né ekosistemin urban t€ Shkodrés pérmes analizés sé
spektrit florik, t€ formés biologjike Phanerophyta dhe nénformave pérkatése
té evidentuara, mbules€s gjethore, antez€s ose periudhés sé lulézimit, tipit
korologjik, funksioneve ekologjike sipas kategorive t&€ gjelbérimit urban, si
dhe t€ ndikimit né€ shéndetin psikofizik t€ popullatés s€¢ zonés.

Eco-physiological evaluation of decorative trees and shrubs
growth in the urban ecosystem of Shkodra

ABSTRACT

The present paper has evaluated some eco-physiological features of the
decorative trees and shrubs growth in the urban ecosystem of Shkodra through
analyzes of floral spectrum and situation of the phanerophyta biological form
and respective highlighted subforms, presence of leaf coverage, anthesis,
chorological type, ecological functions according to urban greening categories
and the impact on the psycho-physic health of area’s human population have
been done.

Hyrje

Bimésia dhe flora e nj€ vendi jané pjesé tejet e rénd€sishme e ekosistemeve. Ato
ndikohen nga faktorét ekologjiké dhe jané hallka bazg e zinxhiréve ushqimoré
pér zhvillimin e formave t€ tjera t& jet€s. Bimésia dhe flora e Shqipérisé,
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sikurse edhe ajo e Evropés né pérgjithési €shté e pasur né lloje (MITRUSHI,
1955, 1966; DEMIRI, 1979, 1983; PAPARISTO et al., 1992; Qosja et al.,
1992, 1996; VANGIJELI et al., 2000; VANGIJELI, 2003). Pasuria florike e njé
zone ose vendi, kushtézohet dhe ndikohet s€ tepérmi nga pozita gjeografike,
faktorét klimatiké e pastértia e mjedisit (CARMINATI & RANGHETTTI, 2006;
RUSSELL, 2011). Rajoni i Shkodrés, si rrjedhojé e relievit tejet té larmishém
dhe klimés s€ favorshme, q€ varion vijimésisht, dallohet pér shuméllojshméri
ekosistemesh me njé biodiversitet t€ pasur, ku bimésia dhe flora zén€ vend dhe
kryejné funksione tejet t€ réndésishme.

Rrallimi dhe mungesa e gjelb&rimit ndjehet mé shumé nga popullsia e gendrave
urbane, sidomos e qyteteve, ku shpeshheré zénia e sipérfageve té médha me
ndértime, karakterizohet nga ndrydhja e bimésis€ dhe pamjaftueshméria
(shpesh edhe mungesa) e programimit té sipérfaqeve té gjelbra dekorative,
gofshin publike apo private (SICURELLA, 2003). Shumica e qyteteve
shqiptare vuajné mungesén e sipérfageve t€ gjelbra. Bimét drunore e
shkurrore jané komponenté tejet t€ réndésishém né ekosistemet urbane,
si¢c éshté edhe qyteti i Shkodrés. Kultivimi tyre si bimé dekorative ka vleré
ekologjike, ekozhvillimore dhe mjedisore, sepse bimét drunore e shkurrore
veprojné si “banka” t& oksigjenit dhe eliminojné ndotésit kimiké t€ ajrit;
rregullojn€ e normalizojné temperaturén, pakésojné zhurmat dhe i béhen prité
erés (LASSINI, P. 2007). Ato kané ndikim specifik tek mikroklima, ruajné
biodiversitetin, béhen strehé pér kafshét e egra dhe grumbullojné energji. Pér
meé tepér shérbejné edhe si burim vlerash edukative, ¢clodhése e argétuese duke
u pérdorur né kopshtari, lulishtari, planifikim bio-estetik, art, kulturé e besim
fetar (FORRAI et al. 2012).

Q¢éllimi 1 kétij punimi ka gen€ hulumtimi i disa vegorive té rritjes s€ druréve
e shkurreve dekorative né ekosistemin urban té qytetit t€ Shkodrés, q€ e
konsiderojmé té réndésishém dhe t&€ domosdoshém, sepse studime té miréfillta
shkencore né két€ fushé pér Shqipériné jané té pakta dhe kan€ pasur mé tepér
karakter floristik dhe pérshkrues (JANCHEN, 1920; MITRUSHI 1955, 1966;
HOPFLINGER 1964; DINGA 1976; DEMIRI 1983; RUCI 1986; BARINA
ET AL. 2013).

Materiali dhe metodat

Ekzaminimi dhe vlerésimi i diversitetit florik té shkurreve e druréve dekorativé
né parqe, n€ lulishte, né€ bulevarde, né rrugé, n€ rrugica, n€ oborret e shtépive
apo té institucioneve publike dhe private, né njési shérbimi, né shkolla, né
spitale, né objekte kulti, né varreza. Ekzaminimi i nénformave biologjike té
Fanerofiteve t€ evidentuara, si dhe ekzaminimi i tipareve morfologjike dhe té
karakteristikave t€ rritjes e zhvillimit sipas llojit, pranisé s€ mbulesés gjethore
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(bimé gjithmoné t& gjelbra dhe gjetherénése), periudhés sé€ antezés (lulézimit),
variacioneve morfofiziologjike stinore, éshté béré né terren gjat€ periudhés
tetor, 2011 deri né dhjetor, 2013. Kjo éshté shoqéruar me fotografim, duke
pérdorur aparat profesional FUJIFILM FinePix S4200, si dhe me marrje té
materialeve bimore pér géllime taksonomike, duke i vendosur né dosje, qese
plastike si dhe duke pérdorur: gazeta pér tharje e ruajtje, letér thithése, etiketa,
et].

Shkodra
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Figura 1. Harta e pikave té vézhgimit dhe marrjes s€ mostrave né terren

Vlerésimi taksonomik éshté béré sipas guidave t€ Florés sé¢ Shqipérisé [“Flora
e Shqipérisé” vol. 1-4 (1988-2000); “Flora Eskursioniste e Shqipérisé” (1983);
Dendroflora e Shqipérisé (1966)]. Jang intervistuar 32 specialisté t€ fushés né
institucionet shtetérore (Prefekturé, Bashki, Universiteti “Luigj Gurakuqi”,
Ndérmarrjen e gjelbérimi t&€ qytetit, Drejtoriné e Shérbimit Shéndetésor
Parésor, Laboratorin e Toksikologjis¢ dhe Higjienés sé Punés, Agjenciné
Rajonale t& Mjedisit, Ndérmarrjen e mirémbajtjes sé rrugéve), inxhinieré té
pyjeve dhe t€ ish-serés s€ luleve, lulishtaré, punonjés té fidanishteve private,
tregtaré t€ biméve zbukuruese) me qéllim marrjen e informacionit né lidhje
me pércaktimin e sakté t€ pérbérjes llojore té€ shkurreve e druréve dekorative
té florés sé€ ekosistemit urban t€ Shkodrés, pérhapjes dhe gjendjes s¢€ llojeve té
vjetra, t€ neofiteve, t€ kérkesave ekofiziologjike té tyre ndaj mjedisit e kujdesit
nga njeriu, t&€ faktoréve démtues natyroré dhe antropogjeniké, té fakteve
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historike qé lidhen me pércaktimin e moshés sé biméve dhe réndésisé sé tyre
historike, edukative e didaktike.

Rezultatet dhe diskutimi

Né ekosistemin urban té qytetit t& Shkodrés kemi evidentuar praning e 132
specieve bimore té pérdorura si druré e shkurre dekorative, té cilat u pérkasin
80 gjinive dhe 54 familjeve t€ ndryshme (Tab. 1). Si¢ vihet re né figurén 2,
pjesa mé e madhe (86.2%) e biméve té gjendura rezultojné té jené faréveshura
(Magnoliophyta). 1 njé gjini me 1 specie i pérket Cycadophyta-ve, 6 gjini
me 17 lloje Pinophyta-ve (Gimnospermae), ndérsa 73 gjini me 114 specie u
pérkasin Magnioliophyta-ve (Angiospermae).

mCycadophyta
= Pinophyta

Cycadophyta
e Magnoliophyta

73

Figura 2. Spektri taksonomik i biméve t€ evidentuara
Magnoliophyta-t e evidentuara si bimé dekorative drunore e shkurrore (Fig.
3a) jan€ né masén 90.9% dythelbore (Dycotiledonae) e pjesa tjetér njéthelbore
(Monocotiledonae). Familjet me m& shumé gjini (Fig. 3b) rezultuan: Rosaceae
(11), Fabaceae (7), Oleaceae (6), Arecaceae (5), Cupressaceae dhe Pinaceae
(3). Ndérsa familjet me mé shumé specie rezultuan respektivisht: Rosaceae
(20), Oleaceae (9), Arecaceae dhe Cupressaceae (9), Pinaceae (8), Fabaceae
(7), Salicaceae (6), Moraceae (4), Asparagaceae dhe Betulaceae (3), etj.
Figura 3¢ demonstron se gjinit€¢ me numrin mé t&€ madh t&€ llojeve rezultuan:
Cupressus, Pinus dhe Rosa (5), Citrus (4) dhe Abies, Ligustrum, Pinus,
Populus dhe Salix (3).
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Tréndafiloret jané njé ndér familjet me numrin mé t€ madh t€ llojeve dhe
pérfshijné shumé bimé drunore e shkurrore té kultivuara si bimé dekorative pér
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formén, pigmentet dhe aromat e luleve (kryesisht tréndafilat) (Pignatti,1982).
Kjo familje pérmbledh edhe njé pjes€ té konsiderueshme (pjesén mé té
madhe t€ tréndafiloreve né két€ punim) té drufrutoréve. Shumé familje né
Shkodér (sidomos né pjesén jugore e jug-peréndimore t& qytetit), kultivojné
si bimé dekorative né€ oborret e kopshtet e tyre private variete té ndryshme:
kumbullash (7), gershish (3), dardhash (3), pjeshkash (3) e mé pak mollésh
(2), si dhe ftoin, bajamen (Dragin, Ndocej, Perash), kajsin€ (zerdeling),
vishnjén (e rrallé, e gjetur vet€ém né pak familje né lagjen “Tepe”, “Dragin”,
“Lugugesme”, “Ndocej” e tek bar-restorant “Legjenda’); mushmollén e dimrit
e té verés (Ndocej, Kiras, tek ish-fidanishtja né€ Rus). Tréndafiloret shkurrore
i pérkasin mé€ s€ shumti gjinisé Rosa dhe jané gjetur t€ pérhapur si bimé
dekorative gjithandej né qytet né mjedise publike: lulishtja tek shat€rvani
pérpara Prefekturés, sheshi “Isa Buletini”, sheshi “Demokracia”; objekte kulti
si: oborri i Xhamis€ s€ Madhe, Kisha e Madhe (Katedralja); si dhe shumé
oborre shtépish private e njésish shérbimi; mé pak né€ oborre shkollash, si:
Shkolla Pyjore, Shkolla “Jordan Misja”, “Ndoc Mazi”, “Salo Halili”, “Ismail
Qemali”, etj. Vecojmé maragjylin ose tréndafilin ¢ Damaskut, i cili pas njé
periudhe pothuaj zhdukjeje po ripértérihet, ndonése pérfagéson njé ndér
llojet mé delikate té tréndafilave. Eshté konstatuar prania e tij né lulishten tek
Shatérvani, né oborrin ¢ Xhamis€ sé Madhe, si dhe né disa familje né lagjet:
“Gjuhadol”, “Perash”, “Xhabije”, “Tophang”, “Garuc”. Lulekagja si shkurre
kacavjerrése €shté gjetur né muret e dyerve té oborrit né disa familje sidomos
né lagjen “Ndocej”, “Dudas”, “Kiras”, “Rus”, né “Gjuhadol”, “Serreq”, né
rrugén “Pogej”, “Ludovik Saragi”, etj. Ushinthi &shté gjetur si shkurre qé
formon gardhe dekorative ndarése, sidomos né sajé té ngjyrés sé spikatur
té frutave né shumé familje e njési shérbimi né qytet. R. villosus, &shté
konstatuar té kultivohet né bar-restorant “Legjenda”, n€ njé familje n€ lagjen
“Vasil Shanto”, ndé€rsa manaferra (R. Ulmifolius) gjendet si bimé e egér né
“Dragin”, “Lugugesme”, “Alibegaj”, “Kiras”, “Dudas”, “Rus”, “Bahgellek”,
“Perash”, n€ ish-zonén industriale, etj., dhe ka vler€ pér frutat e saj, por nuk
&shté pérfshiré né listén e specieve, sepse nuk pérdoret si shkurre dekorative.
Nga piképamja ekofiziologjike Ullioret, i jan€ pérshtatur miré jetes€s né
pellgun e Mesdheut ku rritet njé numér i konsiderueshém llojesh (RUSSELL,
2011, Web 1). Bima me réndésiné ekonomike mé t€ madhe konsiderohet ulliri
(SEITH, 2004). Eshté gjendur i mbjellé si bimé dekorative sidomos né pjesén
jugore té qytetit, n€ mjedise publike, né fshatin e Paqges (i vetmi vend ku kemi
konstatuar edhe praniné e ullastrés), n€ bar-restorantet buzé lumit Buna,
né parkun tek ish-pazari i Bexhistenit, si dhe né€ shumé familje té lagjeve
afér bregut té ligenit. Frashri éshté gjetur né fshatin e Pages, n€ njé familje
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n€ lagjen “Vasil Shanto” dhe “Serreq”, ndérsa ligustrat jané bimét mé té
pérhapura (si druré né rrugén: “Kol€ Heqimi”, “Bashkimi”, bulevardin “Zogu
I”, etj.; si shkurre ndar€se buz€ rrugés, né lulishte publike e oborre private
kudo népér qytet). Duke gené gjethembajtése kéto bimé ploté€sojné dekorin
e zhveshur diméror té natyrés né qytet, duke pasur edhe ndikim psikosocial
pozitiv mbi popullsing. Jasemini e jargavani jan€ bimé té familjes Oleaceae
qé gjenden gjithandej duke u kultivuar né mjedise private kryesisht pér lulet e
tyre, qé kané efekt dekorativ t€ spikatur né stinén e pranverés. Nga intervistat
me specialisté t€ fushés rezulton se jargavani kultivohet né Shkodér prej mé se
150 vjetésh, duke pérbéré bashké me maragjylin dy ndér shkurret mé té vjetra
né historin€ e lulétarisé né traditén shkodrane. Kjo bim& quhet ndryshe lulja
e majit dhe ndikimi i saj né sferén emocionale t& qytetarisé shkodrane éshté
memorizuar edhe né tekste kéngésh.
Bishtajoretkanéaftésinétébashké&jetojnéné simbiozé mebakteretazotofiksuese,
prandaj prania e kétyre biméve edhe si bimé dekorative ndihmon edhe bimét
e té nj&jtit asociacion bimor pér té pérfituar nga sasia e azotit né rizosferén e
pérbashkét. Sallgami &shté bimé qé kérkon sasi té madhe uji dhe rritet shumé
shpejt. Gjendet né gjendje t& egér kudo buzg ligenit, ndérkohé qé kultivohet
po jashté vijés sé verdhé t€ qytetit e né periferi t€ saj n€ shumé familje, pak
né oborre, mé shumé né kopshte. E kemi evidentuar t€ kultivuar n€ disa njési
shérbimi private né Bahgellek, buzé lumit Buna, etj. Lofata kultivohet pér
lulet me pigmente tipike rozg té errét, Eshté gjetur e kultivuar (11 ekzemplaré)
né bar-restorant “Legjenda”, “Shqiponja”, né sheshin “Isa Buletini”, lulishten
tek shatérvani, etj. Xhixhibanuzi éshté bimé e familjes bishtajore g€ nuk e
kemi ndeshur shpesh né ekosistemin urban t€ qytetit t& Shkodrés, e gjetur
vetém né nj€ njési shérbimi né lagjen “Alibegaj” dhe né njé familje n€ lagjen
“Ndocej”. Mimoza lulézon herét né pranveré dhe lulet prodhojné komponime
aromatike tipike. Eshté bimé delikate, q& nuk pérshtatet miré me klimén, pasi
me véshtirési pérballon dimrat e ftohté e me reshje té vazhdueshme e ngrica,
Prania e saj éshté konstatuar n€ Lugucesme, Dragin e Ajasém, oborrin e Spitalit
rajonal Shkodér. Albicja €shté bimé relativisht e re né Shkodér, lulet e saj jané
tejet dekorative dhe frytet e gjaté bishtajé, krijojné njé sfond interesant pér
lokalet e shérbimit ku €shté kultivuar kéto 10-15 vitet e fundit. Rritet shpejt
dhe éshté gjendur né lulishten e shatérvanit, oborrin ¢ Xhamis€ sé madhe,
né breg t€ Bunés, rruga “Véllezérit Frashéri”, etj. Nga kultivuesit e biméve
dekorative kjo bimé rekomandohet pér t’u mbjellé n€ kopshte e parge, sepse
gjethet e saj ekstraktojné komponime volatile g€ largojné insektet si mizat e
mushkonjat n€ stinén e pranveré-verés (GUITE et al. 2006).

Arecacet, qé né€ gjuhén e pérditshme njihen si palma, jané bimé dekorative t&
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futura relativisht voné né qytetin e Shkodrés (sidomos né 10 vitet e fundit).
Projektet e gjelbérimit té zonés urbane né Shkodér kané inkurajuar mbjelljen e
rritjen e kétyre biméve népér hapésirat publike né qytet (ANONIMA, 2012), si
dhe kultivimin né fidanishte private, qé si pérparési kryesore kan€ ploté€simin e
nevojave té tregut pér bimé dekorative . Ka 7 fidanishte té lokalizuara jashté vijés
s€ verdhé té qytetit ku kultivohen palma. Ndérkohé qé kéto bimé po pérhapen
e gjenden tashmé né sheshin “Demokracia”, n€ lulishten “Luigj Gurakugqi”,
né€ sheshin “Isa Buletini”, rruga “Teuta”, né oborrin ¢ Xhamisé s¢ Madhe, né
parkun e Pazarit e n€ shumé lokale shérbimi e shtépi private.

Selvioret 1 kemi konstatuar t€ mbjella dhe té rritura si bimé dekorative né té
gjitha lulishtet publike t€ qytetit, né oborrin e Xhamisé s€ Madhe, né lulishten e
Katedrales Katolike, né Kishén ortodokse dhe né C. sempervirens €shté e vetmja
bimé dekorative né territorin e vogél rrethues té Teqes né lagjen “Ndocej”.
Lulishtja “Luigj Gurakuqi” i pérmban né gjendje t& mirémbajtur e né shéndet t&
ploté té 5 pérfagésuesit e gjinis€ Cupressus. Pérveg késaj pérfag€suesit e gjinive
Cupressus dhe Thuja pérbéjné florén mbizotéruese t€ varrezave. Né oborret
e shkollave: “Oso Kuka”, “Ismail Qemali”, “28 Néntori”, “Jordan Misja”, e
sidomos né fidanishten e Shkoll€s Pyjore, si dhe n€ oborrin e Spitalit Rajonal,
Fshati i Pages, etj., gjenden selvi e mé pak tuja. Kéto bimé kultivohen me
shumicé edhe né fidanishtet qé tregtojné bimé dekorative shkurrore e drunore
pér qytetin e mé gjeré.

Pérfagésuesit e familjes Pishore, € rriten si bimé dekorative né ekosistemin
urban té qytetit t€ Shkodrés pérmblidhen né 8 lloje, qé u pérkasin tri gjinive.
Vlera e tyre géndron né faktin se jané gjithmoné té gjelbra. Ato dekorojné me
té gjelbrén e thellé deri né€ gri, disa nga rrugét, lulishtet dhe oborret private.
Prodhojné sasi té konsiderueshme oksigjeni gjaté gjith€ vitit dhe té€rheqin gaze
té helméta e thérmija pluhuri, etj. CHAKRAVERTY & JAIN, 1984; KOHLI,
1996). Bredhat, pishat dhe cedruset jan€ gjendur té pranishém né lulishten
“Luigj Gurakuqi”, né€ oborrin e Xhamis¢ s€ Madhe, né lulishten e shatérvanit,
n€ sheshin “Demokracia”, pérpara ndértesés sé Rektoratit, tek bar-restorant
“Shqiponja”, “Marku”, “Shkodra park”, Muzeu, n€ oborrin e Shkollés Pyjore,
etj. Bredhat n€ pérgjithési rriten shpejt dhe né fidanishte po kultivohen sidomos
né periudhén e dimrit para festés sé Krishtlindjes e Vitit té Ri.

Né pjesén jug-peréndimore e jugore té qytetit Eshté véné re me shumicé prania
e shelgeve, kryesisht shelgu i bardhé e gri. Sipérfagja e mbjellé me shelge ka
zbritur ndjeshém pas viteve 90°, si pasojé e mbylljes sé Ndérmarrjes xunkth-
kashta, q€ i ka pérdorur gjerésisht shelget pér pérgatitjen e karrigeve, tryezave,
shportave e gantave. Sot kjo tradit€ ka humbur plotésisht. Z&nia e sipérfages
sé tokés né aférsi té€ bregut t& ligenit t€ Shkodrés me ndértime, sidomos shtépi
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banimi, ka reduktuar ndjeshém numrin e llojeve dhe ekzemplaréve. Pér
realizimin e njé fiziologjie normale t€ rritjes e zhvillimit, kéto bimé kérkojné
shumé ujé, pjesa mé e madhe e shelgeve ornamentale éshté e pérqendruar
né buzé t€ lumit Buna e Drin (Bahgellek), e sidomos né baret e restorantet e
késaj zone; né shumé oborre e kopshte private té lagjeve “Dudas”, “Tophané”,
“Ndocej”, tek ish-fabrika e tullave, Kiras, ish-zooteknika, etj. Salix babilonica
gjendet réndom si bimé dekorative népér qytet si p.sh., tek lulishtja publike
tek shatérvani, sheshi “Isa Buletini”, Fshati i Pages, et;.
Né punim jan€ evidentuar té jené té pranishme njé numér i konsiderueshém
familjesh me numér té pakét gjinish (1 ose e shumta 2) e po ashtu me nga
njé pérfagésues t€ vetém llojor. Késhtu vjen t&€ pérmendet arra e buté, njé
bimé drunore gjetherénése qé jeton gjaté. Mé tej duhet veguar pérhapja né
shtim e sipér e cikés, e vetmja pérfagésuese e Ndarjes Cycadophyta. Kjo
bimé éshté evidentuar si dru né njési shérbimi e lulishte dhe mé tej n€ shumé
familje shkodrane. Bafra né formé shkurreje e rritur deri né€ 1.2 m, éshté gjetur
né bar-restorant “Legjenda”, si dhe né 12 familje né lagjet “Tepe”, “Qafé”,
“Tophang&”, “Serreq”, “Ndocej”. Rritet shumé ngadalé dhe preferon, sipas
kultivuesve, toka g€lqerore t€ ajrosura miré dhe shumé diell.
Objekt i1 studimit t€ kétij punimi kané gené bimé t€ cilat 1 pérkasin formés
biologjike Fanerofite (Phanerophyta). Fanerofitet (P) jan€ bimé shumévjecare
té drurézuara me sythe q€ vendosen né nj€ lartési mbi 30 cm nga sipérfagja e
tokés dhe g€ u rezistojné temperaturave té uléta kushtet e papérshtatshme té
klimés né stinén e ftohté. Sipas klasifikimit t¢ ELLENBERG & MUELLER-
DOMBOIS (1967) ato pé&rmbledhin
disa nénforma biologjike:
Nanofanerofitet (NP), Fanerofitet
drunore (P scap), shkurrore (P
caesp), kacavjerrése (P lian) dhe
sukulente (P succ).
Si¢ mund té vihet re né figurén 4 né
sipérfaget e gjelbra brenda qytetit
=P lian té Shkodrés predonimojné dukshém
fanerofitet dekorative drunore.

P suce Bimét e studiuara né kété punim
paragesin  dy  tipe  grupesh
funksionale né€ lidhje me praniné
e mbulesés gjethore (BGH, 2010).
Figura 4. Spektri i nénformave biologjike Ng pérputhje me kushtet tipike

t& evidentuara klimaterike t& zonés gjeografike ku
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gjendet qyteti i Shkodrés dhe pjesa urbane e tij (me dimér té lagésht e t& buté
dhe veré t€ thaté e t€ nxeht€) pjesa mé e madhe e llojeve té€ evidentuara si
druré e shkurre dekorative rezultojné gjetherénése (70), pjesa tjetér gjithmoné
té gjelbra (59), ndérsa 2 lloje respektivisht Solanum crispum , éshté pothuaj
gjethembajtése dhe hibridet e tréndafilave, té cilét né stinén e dimrit mé sé
shumti i hedhin gjethet (Fig. 5). Pérgjithésisht tréndafilat gjaté verés 2013, u
zhveshén n€ mas€ nga mbulesa gjethore, jo pér shkak t€ temperaturave té larta
(faktor mjedisor abiotik i tipik pér klimén e zonés), por rezultoi se dukuria
u shkaktua nga démtimi né mas€ prej krimbave (faktor biotik). Shkatérrim
masiv té€ pigmenteve fotosintetike manifestoi edhe Aesculus hippocastanum,
gj€ qé u bashkéshoqérua edhe me rrézim té parakohshém dhe té pjesshém té
mbulesés gjethore, duke paralajméruar simptoma t€ vjeshtés sé hershme né
gusht t€ vitit 2012, gjé qé u konstatua edhe tek Acer platanoides né shtator té
vitit 2013.

Gjatésia e antezés (periudha e jetés s€ bimés, gjaté sé cilés lulet jané té
hapura dhe strukturat lulore plotésisht funksionale) si nj€ tipar gjenetikisht
i trashégueshém i ¢do specieje ndryshon sipas llojit, varietetit, ndikimit té
faktoréve mjedisoré abiotiké e biotiké, etj., (FITTER & HAY, 2009). Anteza
zakonisht ndodh né njé periudhé t€ caktuar t€ vitit q€ &shté karakteristike pér
¢do specie dhe éshté e lidhur me fotoperiodén. Pér kété arsye dallohen bimé
longidiurne, té cilat lulézojné kur dita €sht€ mé e gjat€ se nata, brevidiurne,
g€ lul€zojné kur gjatésia e dit€s shkurtohet ndjeshém krahasuar me natén dhe
bimé neutrodiurne, lulézimi i té cilave nuk varet nga raporti mes gjatésisé sé
dit€s e natés (Miho & Shuka, 2003). Paraqitja grafike e antezés sé biméve
drunore e shkurrore t& pérdorura pér dekoracion né ekosistemin urban té
qytetit t& Shkodrés n€ figurén 6, ka pérjashtuar bimét e Familjes Pinaceae
si dhe disa bimé, né t€ cilat nuk &shté vérejtur prania e lules gjaté periudhés
kur &shté kryer studimi (palma kaliforniane, fikusi, etj.). Pjesa mé e madhe e
llojeve rezultuan longidiurne (lulézojné nga marsi deri né korrik), pjesa tjetér
jané brevidiurne.

Korologjia studion shpérndarjen gjeografike té organizmave té gjallé si
dhe faktorét fiziké mjedisoré (kryesisht ata klimatiké) qé kushtézojné dhe
ndihmojné pérhapjen dhe aklimatizimin e gjallesave. Vlerésimi 1 tipit
korologjik té biméve Eshté béré né€ kété punim me géllimin pér t€ evidentuar
aftésin€ e biméve t€ kultivuara autoktone pér t’i rezistuar streseve mjedisore si
dhe aftésive t€ adaptimit t€ biméve neofite. Nga analiza korologjike e biméve
drunore e shkurrore, qé kemi evidentuar té pranishme né ekosistemin urban té
qytetit t€ Shkodrés (sipas PIGNATTI, 1982; RUSSELL, 2011 dhe Web 1-3,
6), rezulton se vetém 58% e biméve kané origjiné e pérhapje nga Evropa e
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vetém 1.5% jané specie tipike mesdhetare Kjo tregon se shumica e biméve
autoktone kan€ humbur aftésiné pér té mbisunduar né florén e kultivuar, e cila
dominohet nga bimé t€ introduktuara sidomos nga Azia, Amerika e Veriut dhe
e Jugut, Afrika Veriore e deri edhe Australia. Rezulton vetém njé bimé Ilirike
(Ballkani Peréndimor), e cila ruan origjinalitetin e saj né mjedisin e origjinés
(A. hippocastanum).

Gjelbérimi urban klasifikohet né zona dhe kategori qé kané karakteristikat
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Fig. 5 Evidentimi i pranis€ s¢ mbulesés

gjethore Fig. 6 Evidentimi i periudhés sé antezEs

e veta fizike dhe floristike, por sidomos funksionale (SICURELLA, 2003;
GAIA, 2011).
1. Zona “Gjelbérim rrugor” pérfshin disa kategori, ndérsa drurét e shkurret
g€ mé me shumicé€ kemi konstatuar té pranishme né kété zoné sipas kategorive
pérkatése né Shkodér (Fig. 7) jané:
a. rrugé té gjelbéruara (A. platanoides, A. altissima, C. australis, M.
grandiflora, T. Platiphyllos),
b. ndarése rrugésh té gjelbéruara (N. oleander, B. sempervirens, L. vulgare,
R. Ferrugineum);
c. rrethrrotullime t€ gjelbéruara (P. canariensis, Rosa sp., H. macrophylla-
hortensis, N. oleander, Ligustrum sp., Cupressus sp.),
d. parkime t€ gjelbéruara (S. babilonica, P. canadensis, A. Altissima).

Ka disa bimé t€ cilat falé karakteristikave t€ tyre botanike dhe pérshtatjes
ekofiziologjike u kané dhéné emrin lagjeve apo rrugéve si: “te Arra e madhe”,
rruga e “kumbullave” né Kiras, etj.

2. Zona “Hapésira té gjelbra” klasifikohet né€ disa kategori, prej té cilave né
ekosistemin urban t€ qytetit Shkodér (Fig. 8) kemi konstatuar:

a. gjelbérim arredues: pérfshin kénde shumé té vogla té gjelbéruara e sidomos
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vendosje bimésh n€ vazo t€ médha, aty ku nuk mund t€ mbillen direkt né€ dhé
(trotuare, oborre, pérpara dyqaneve, etj.). Bimét e konstatuara mé sé shumti
né kété kategori jané: P. canariensis, Rosa sp., F. elastica, B. sempervirens,
C. limon. C. cyparis, R. ferrugineum, etj. Faqatat e gjelbéruara té€ ndértesave
(kryesisht shtépi private) t€ veshura me fotinia, urth e partenocis jané
gjithashtu pjesé e késaj kategorie dhe gjenden té pérhapura gjithandej né
qytet;
Figura 7. Gjendshméria e llojeve té evidentuara (né % té totalit t&
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pérgjithshém) né zonén “Gjelbérim rrugor” sipas kategorive pérkatése

b. lulishte publike: hapésira e gjelbér mé e madhe né qytet éshté Parku Pazar,
i cili ka njé sipérfage prej 17000 m? (69 druré e 183 shkurre dekorative,
té mbjella e té mirémbajtura nga Bashkia). Aktualisht qyteti ka vet€ém 7
lulishte (Bashkia Shkodér, 2012), t€ cilat minimalisht plotésojné kriteret e
parkut té lagjes (sip. deri n€ 4 dynym): Lagja “Perash” (ish-arka e kursimit
dhe sheshi “Isa Buletini”’), Shatérvani, Gjimnazi “28 Néntori”, Stacioni i
trenit, Parku “Luigj Gurakuqi” dhe Zona industriale. Pérbérja florike mé
heterogjene dhe mé pak e sistemuar i takon késaj kategorie dhe pérmbledh
kryesisht: Abies sp., A. hippocastanum, B. sempervirens, C. citrinus, Cedrus
sp., C. siliquastrum, C. humilis, Cupressus sp., H. macrophylla-hortensis,
Ligustrum sp., M. grandiflora, N. oleander, O. europea, R. ferrugineum,
Pinus sp., R. pseudoacacia, Rosa sp., S. babilonica, T. platiphylos, T.
orientalis, T. plicata, T. fortune, Washingtonia sp., Yucca sp., etj.;
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c. gielbérim i ndérmjetém (pedonalja buzé ligenit, oborret dhe kopshtet private
né hapésirén buzé ligenit dhe né lagjet periferike t€ pjesés jug-peréndimore
té qytetit), ku mbizot€rojné si druré e shkurre dekorative: 4. platanoides,
sallgami e shelqget, drufrutorét.;

d. gjelbérim shkollor (oborre t€ gjelbéruara shkollash): mé e pasur né lloje
€shté Shkolla Pyjore, e cila éshté e pajisur edhe me fidanishte, ku kemi
evidentuar pranin€ e cedrit, d€llinjés, bredhit, pishave, selvisé, ilges, tujés,
selvisé. Ilges, tujés, albicjes, plepave, akacies, murrizit, dafinés, lajthisé,
katalpés, frashrit, shelgjeve, arrés, blirit, eukaliptit, luleviles, manjolés,
lofatés, bushit, mimozés. Po ashtu shkolla “Jordan Misja” ka oborr t&
gjelbéruar, i1 cili shfrytézohet si vend rekreacioni nga nx&nésit e stafi
mésimdhénés. Oborri i gjimnazit “28 Néntori”, ndonése realisht i gjelbéruar,
&shté kthyer né njé mjedis publik, megjithaté ai nuk pérdoret nga nxénésit,
pasi disa lokale shérbimi private gjenden né t€ njéjtén hapésiré. Pérpara
ndértesés sé Fakultetit t€ Shkencave t€ Natyrés dhe ndértesés s¢ Rektoratit
té Universitetit t&€ Shkodrés “Luigj Gurakuqi” ka disa bimé dekorative, si:
T. orientalis, T. bacata, L. lucidum, M. grandiflora, C. arizanica, A. alba, P.
canariensis, Y. filimentosa, etj. Ndérsa né oborrin e Fakultetit té¢ Shkencave
té Edukimit mbizotéron oleandri;

e. gjelbérim spitalor (oborre né Spitalin Rajonal Shkodér): &shté hapésira e
gjelbér mé e reduktuar né ekosistemin urban t€ qytetit, pothuajse mungon
né aférsi t& repartit t& psikiatris€, ku do té kishte vleré té jashtézakonshme né
kurimin specifik t& pacientéve. Kemi evidentuar praning e selvive, mimozgs,
lofatés, shelgeve, palmave, manjolave, ligustrave, blirit, oleandrit, fojletés,
albicjes, larit, ilges, rrénjés, etj.;

1. gjelbérim i objekteve té kultit: predominon Cedrus sp., Cupressus sp., T.
orientalis, P. pinea, A. alba, Rosa sp.. Nga vézhgimet dhe puna né terren
e zhvilluar gjaté pérgatitjes sé kétij punimi, mé i pasur né lloje rezulton
té jeté oborri 1 Xhamisé s€ Madhe dhe lulishtja prané Katedrales ku kemi
evidentuar edhe jaseminin, luleborén, ullirin, kivin, luledimrin, etj.;

g. gjelbérim i varrezave: analizohet pér heré té paré né két€ punim. Kemi
konstatuar se varrezat publike jané tejet t€ varfra né bimési. Llojet mé t&
pérhapura jané: C. sepervirens, A. altissima, Rosa sp., B. sepervirens,
Ligustrum sp. Ka bimé shumé t€ reja né moshé, si: A. hippocastanum, A. alba,
Cedrus sp., T. bacata, palmat e lartpérmendura, etj. Varrezat katolike kané t&
veganté praniné e 2 ekzemplaréve Platanus orientalis. Selvité jané bim&t mé
tipike edhe té késaj varreze, si dhe vihet re (si pasojé e mungesés sé sipérfages
sé tokés) mbivendosje e biméve, gjé q€ pengon edhe rritjen e zhvillimin e tyre
normal si dhe prishjen e varreve;
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h. gjelbérim i ndérmarrjeve: éshté pothuaj inekzistent, pérvec disa mbetjeve té
ish-ndérmarrjeve t€ vjetra né€ ish-zonén industriale qé tashmé jané privatizuar
ku spikat: H. syriascus, H. helix, C. cyparis, L. vulgare, P. Pinea,

i. fidanishte: kemikonstatuar praniné e 7 fidanishteve, t€ cilat jané té vendosura
pértej vijés s€ verdhé té qytetit (Bahgellek 2, Pentar 2, Stomgolem 1, Vau
I Dejés 1, Beltojé 1), ku realisht mungon hapésira e duhur pér té kultivuar
né ményré t€ suksesshme fidané. Fanerofitet dekorative qé kultivohen me
shumicé jané: bredhat, selvité, ligustrat, tréndafilat, palmat, tisi, fikusi, bushi
dhe té gjithé drufrutorét;

J. gjelbérim i oborreve e kopshteve private: bimét e pérfshira né tabelén 1
jané gjendur pothuaj té gjitha edhe né kopshte ¢ sidomos oborre té shté€pive
e vilave private. Kultura e hershme e kultivimit t€ biméve dekorative po
ripértérihet sidomos né€ dekadén e fundit né Shkodér;

k. gjelbérim i lagjeve pérfagésohet nga lulishtet publike po edhe nga disa kénde
té gjelb&ruara kryesisht né rrugé private ose fondacione té evidentuara né
Xhabije, tek monument i Prek Calit, shtépia muze “Oso Kuka”, né zonén q&
njihet si Bahgja e Cakejve, etj.

Ndikimi i fanerofiteve dekorative né zvogélimin e efektit seré

Temperatura mesatare e sipérfages sé rruzullit tokésor €shté rritur me ~0.6°C
dhe shkaku kryesor éshté efekti seré. Prania e niveleve té larta t& gazit karbonik
(~400ppm, Web, 4), avujve t€ ujit, metanit dhe ozonit, kontribuon pér té
ngadalésuar jasht€zakonisht shumé shpejtésiné e shpérhapjes s€ energjisé
diellore né hapésiré (WILLIAMS et al. 2009). Si¢ dihet bimét té€rheqin nga
atmosfera CO,-shin, duke e fiksuar karbonin gjaté fotosintezés dhe duke e
magazinuar até né formén e biomasés. Eshté shumé e véshtiré té vlerésohet nga
piképamja sasiore pérthithja e CO,-shit nga njé bimé e vetme né njé interval
té shkurtér kohe. N¢ fakt pérmasat e ¢do bime (qé mé sé shumti ndikojné né
kété proces) ndryshojné né varési té llojit t&€ bimés, moshés, véllimit té kurorés
dhe ndérhyrjeve pér mirémbajtjen e saj nga ana e njeriut (n€ rastin konkret t&
biméve dekorative t€ studiuara né€ kété punim: ujitja, pleh&rimi, krasitja, etj.).
Aktualisht Shkodra ka péraférsisht 100000 kérkesa pér mobilitet motorik né
dité, e gjithé Prefektura ka n€ qarkullim 35173 automjete, prej té cilave rreth
10% jané automjete t€ rénda (kamioné, autobuza, furgona). Gjithsesi duke iu
referuar studimeve t€ béra mund té thuhet se njé bimé shumévjecare (kryesisht
fanerofitet) térheq nga atmosfera mesatarisht 30g CO, né vit (FORRAI et al.,
2012). Duke ditur se njé automjet i vogél dhe njé kamion emetojné péraférsisht
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130 dhe 700 g CO,/km do t€ nevojitej minimalisht 10-fishi i fanerofiteve t&
pranishme né ekosistemin urban té Shkodrés pér té ménjanuar ndotjen e ajrit
dhe zvogéluar efektin ser€.

Figura 8. Numri i llojeve té evidentuara (né % t¢ totalit té pérgjithshém) né zonén

977

100 Zona hapésira té gjelbra

“Hapésira t€ gjelbra”, sipas kategorive pérkatése
Filtrimi i ndotésve té ajrit

Njésia e masés e pérdorur pér té vlerésuar nga piképamja sasiore ndotjen nga
grimcat ose thérrmijat g€ rrin€ pezull né ajér ésht€ PM, , pjeséz thérmijore
qé ka diametér mé té vogél se 10um e matshme né pg/m? té ajrit. Kéto lloj
thérrmijash pérbéjné pjesén mé t€ madhe t& thérrmijave t€ pranishme né
atmosferé. PM j formohen nga pérbérje me origjin€ organike dhe inorganike
dhe clirohen né€ atmosferén qytetése kryesisht nga gomat e automjeteve
dhe pérdorimi i naftés si karburant. Ndérsa PM,, (® mé e vogél se 2.5
um), thérrmija tejet t€ iméta, pérmban né€ pjesén mé t€ madhe pjeséza té
shpérhapura nga aktiviteti antropogjenik: bloza, nitrate e sulfate. Qendrat
urbane pérmbajné sasiné mé té madhe té PM-ve, kryesisht si pasojé e sasisé
sé madhe t& mjeteve t& motorizuara qé qarkullojné pérdité. Eshté pikérisht kjo
pérqindje e ulét e thérrmijave té iméta t€ pranishme né atmosferé (krahasuar me
PM, ) shkaktarja e shumé sémundjeve t€ aparatit t€ frymémarrjes, sémundjeve
kardiovaskulare e lodhjes fizike. Problemi pérkeqésohet, sepse né mjediset
urbane si qyteti i Shkodrés (pérve¢ PM, | g€ vjen né rritje nga mosrespektimi i
legjislacionit mjedisor, nga industria e ndértimit dhe mospastrimi i mjediseve
publike nga entet pérgjegjése) pjesa mé e madhe e kétyre ndoté€sve vijné nga
trafiku rrugor. Né figurén 13 jané paraqitur vlerat e monitorimit t& ndotésve
kryesoré té ajrit t€ kryera gjaté vitit 2013 (monitorimi béhet njé heré né¢ muaj
n€ Laboratorin e Toksikologjisé dhe Higjienés s€ Punés prané Drejtoris€ sé
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Shérbimit Shéndetésor Parésor, Shkodér, dhe né grafik jané paraqitur vlerat
mesatare pér periudhén janar-dhjetor 2013). Vihet re qarté se vlerat e PM-ve
té pranishme né ajér jané shumé mé té larta sesa kufiri maksimal i lejueshém
nga KE.

Gjethet ¢ biméve kané aftésiné t€ “kapin” thérrmijat q¢ depozitohen mbi
sipérfagen e tyre. Pjeséza t€ tilla mund té depértojné epidermén gjethore,
bioakumulohen dhe t€ béhen pjes€ e metabolizmit t€ biméve (duke shkaktuar
shpesh simptoma té ndotjes kimike n€ bimét e kontaminuara) ose akumulohen
né sipérfage dhe depozitohen pérfundimisht né dhé nga bimét gjetherénése (Web
5). Pérllogaritet se njé bimé drunore me lartési 5-7 m mund t€ t€rheqé mesatarisht
1000g PM, ~57 ug/m’. Bimé si T. platiphyllos e C. australis t& evidentuara si
pjesé e gjelbérimit rrugor né Shkodér pérllogaritet se né njé periudhé 30 vjecare
né két€ kategori gjelbérimi urban pérthithin deri né 3660 kg CO,, ndérkohé qé
jang t€ afta t€ té€rheqin sasi maksimale ndotésish t€ gazté t€ pranishém né ajér
(kryesisht NO ) dhe PM , po ashtu 4. glutinosa térheq mesatarisht 3310 kg CO,,
mesatarisht gazra ndotés e sasi t€ larta thé€rmijash, P, cerasifera var. atropurpurea
2160 kg CO,, sasi shumé t€ larta gazrash e mesatare thérrmijash pluhuri (GAIA,
2011).

ﬂu -

] m Shkodra
= (2013)
4‘] -
=L mLimit KE
zn -

10
u T 1

502 ppb NOZppb CO ppk Benzen PM10  PMZS
ppb pg'm3  pgim3

Figura 13. T€ dhéna p&r monitorimin e ndotésve té ajrit né qytetin e
Shkodrés

Shénim: T€ dhénat jané siguruar nga Drejtoria e Shérbimit Shéndetésor Parésor dhe Shéndetit Publik qé
monitoron né vazhdimési pranin€ dhe nivelin e ndotésve t€ ajrit né stacionin prané Fakultetit t&€ Shkencave
té Edukimit té Universitetit t€ Shkodrés “ Luigj Gurakuqi”.

Rregullimi i mikroklimés
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Procesi fiziologjik q€ géndron né bazé t& rregullimit t€ mikroklimés sé
bimésis€ €shté transpirimi. N€ kété ményré temperatura pérreth kurorés sé
biméve zbret dhe véllimi i ajrit t€ thaté e té tejngarkuar me ndotés, furnizohet
me ajér té freskét e t€ lagésht. Forma e kurorés s€ bimés, shpejtésia me té
cilén rritet bima, ndikojn€ mbi potencialin e hijezimit t€ saj dhe pér pasojé
edhe uljen e temperaturés. Studime t€ kohéve t€ fundit kané treguar se disa
bimé drunore g€ réndom pérdoren si bimé dekorative té rrugéve né zonat
urbane t€ pellgut t&€ Mesdheut, té evidentuara edhe n€ Shkodér, si: plepi, panja
rrapi, akacia, etj., transpirojné 229-1686 g ujé/dité/m? té sipérfages gjethore,
qé€ i korrespondojné njé zvogélimi nxehtésie me 133 dhe 978 kkal/dité/m?
(SICURRELLA, 2003; LEUZINGER et al., 2010; FORRAI et al. 2012).
Kurora né sajé té zhvillimit t€ saj tredimensional ka aft€siné té pérthithé
rrezatimin diellor dhe té reduktojé sasiné e energjisé qé arrin sipérfagen e
dheut, falé dukurisé s€ reflektimit té drité€s. K&shtu jo vetém transpirimi, por
edhe aftésia reflektuese ndikojné né vlerén reale t€ temperaturés né véllimin
e ajrit pérreth biméve. Studime specifike né kété fushé tregojné se fanerofitet
buzé rrugéve mund ta ulin temperaturén 3-5°C (SICURELLA, 2003;
LEUZINGER et al. 2010). Kjo dukuri perceptohet qarté gjaté stin€s sé verés
n€ Bulevardin “Bujar Bishanaku” dhe né rrugén “Martin Camaj”, ku veshja
me A. platanoides dhe C. australis zbut efektin e jasht€zakonsh&€m negativ té
ndotjes sé mjedisit (pluhur, gaze, rritje temperature) nga trafiku i dendur. E
kundérta ngjet né rrugén “Kolé Idromeno”, ku rindértimi i pedonales largoi
dhunshém disa ekzemplar€ t€ T. Platiphylos, duke 1€né zbuluar njé pjesé té
rrugés qé gjaté dy verave té fundit, vuajti njé rritje té madhe té temperaturés nga
mungesa totale e hijezimit dhe shtrimi i rrugés me pllaka. Fanerofitet shkurrore
dhe kacavjerrése, si: C. grandiflora, H. helix, P. quiquefolia, L. japonica, S.
Crispum, V. vinifera, p€rveg efektit t€ miréfillté dekorativ, t€ gjelbérimit qé u
béjn€ mureve e sipérfageve vertikale dhe luleve me forma interesante, si dhe
pigmente shuméngjyréshe dhe aroma t€ spikatura, i mbrojné kéto sipérfaqe
nga tejngrohja, duke ruajtur njé temperaturé€ té€ brendshme t€ ndértesave dhe
oborreve shumé mé té ulét sesa ajo e mjedisit té€ jashtém. Evidentojmé faktin
se né shumé lagje sidomos ato periferike kéto bimé i kemi gjetur gjithande;j té
pranishme.

Prania e bimésisé urbane pérmiréson e redukton rrjedhjen sipérfagésore té
ujérave té reshjeve, qé€ pérbén njé faktor t€ réndésishém ndotés pér mjediset e
gjelbra (GAIA, 2011). Paaftésia dhe pamjaftueshméria e dheut pér té kulluar
ujin e reshjeve, dukuri g€ ndodh réndom né Shkodér pér shkak té klimés sé&
lagésht veganérisht né vjeshté-dimér dhe mungesés dhe démtimit té kanaleve
kulluese, ¢on né bllokimin e kétyre t€ fundit, si dhe pérmbytjen e sipérfageve
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té gjelbra e rrugéve. Mekanizmat kryesoré pérmes té ciléve fanerofitet e
pranishme né ekosistemin urban t& Shkodrés ndikojné n€ pérmirésimin e késaj
dukurie me natyré fizike dhe antropogjenike jané:

Sipérfaqja e gjetheve, degét horizontale, degé€zimet e kércellit (sidomos e
fletégjeréve si Populus sp., A. altissima, A. hippocastanum, A. platanoides,
té gjithé drufrutoréve, P. quenquifolia, etj., mbajné€ njé pjesé€ t€ ujit duke
reduktuar véllimin e reshjeve, duke vonuar e lehtésuar mbingarkimin e rrjetit
té kullimit.

Shtimi i masés rrénjore dhe shkatérrimi e ripértéritja € vazhdueshme e saj gjaté
rritjes s€ fanerofiteve gjithandej né ekosistemin urban t€ Shkodrés (shpesh dalin
edhe né sipérfaqe si tek C. australis), bén gé terreni té jeté mé poroz dhe pér
pasojé lehtéson filtrimin e ujit drejt thellésisé.

Lévorja e trungjeve e kércejve redukton impaktin mekanik e démtues té shiut
mbi sipérfagen e dheut, duke kufizuar erozionin. Kjo dukuri duket qarté
sidomos né lagjet prané lumit Buna.

Transpirimi 1 realizuar nga masa e konsiderueshme gjethore, sidomos e
gjether€nésve né pranveré e vjeshté, rrit ndjeshém kapacitetin akumulues t€ ujit
nga fanerofitet, duke béré q€ zonat e pakta té gjelbéruara né Shkodér t€ kené
dheun mé t€ that€, krahasuar me bregun e ligenit dhe t€ Bunés. Dukuria ka
gené tejet evidente gjaté pérmbytjeve t€ 2011-tés, kur pjesét e zhveshura nga
bimésia drunore e shkurrore né qytet kané gené mé t€ démtuarat, si dhe kané
vuajtur mé gjaté pasojat e pérmbytjes. Cikli 1 qarkullimit t€ ujit né qytetin e
Shkodr€s, 1 rrethuar nga nj€ rrjet hidrik i pasur, si dhe prania e Alpeve, aférsia
e detit Adriatik, pérshpejtohet nga prania e fanerofiteve. Nése numri i llojeve
dhe popullatave té kétyre biméve né ekosistemin urban t& Shkodrés, do té ishte
shumé mé 1 madh (sidomos né kurorén rrethuese), problemet e lagéshtirés sé
vazhdueshme g€ pengojné qarkullimin e automjeteve e t€ kémbésoréve, si dhe
démtojné shéndetin e popullsis€ (Shkodra njihet si njé ndér qytetet shqiptare
me numrin mé té madh t€ pacientéve qé vuajné nga reumatizma), do t€ ishin
duksh&m mé t€ pakta (shih mé poshté). Fanerofitet gjithashtu garkullojné njé
masé€ t€ madhe uji, duke e pasur rizosferén mé t€ pasur me ujé né krahasim me
pjesét e qytetit t&€ zhveshura nga bimésia sidomos né€ gendér.

Fanerofitet dekorative si pjesé e biodiversitetit dhe rrjeteve ekologjike

Cdo specie ndryshon nga t€ tjerat edhe pér ményrén se si aftésité pérshtatése
té saj pércaktojné vendin q€ z& né ekosistem. Pér két€ arsye shumé fanerofite
té studiuara né kété punim, paragesin tolerancé té ndryshme ndaj stresit hidrik,
termik dhe t€ rrezatimit, kérkesa t€ ndryshme pér cilésiné e dheut ku rriten,
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mbrohen n€ ményra t€ ndryshme ndaj herbivoréve dhe pérdorin strategji
té ndryshme pér polenizimin dhe shpérndarjen e farave. Kéto ndryshime
mund t€ kené origjiné gjenetike, por edhe mund t€ zhvillohen né¢ ményra té
ndryshme né pérputhje me variacionin e parametrave t€ faktoréve ekologjiké
abiotiké e biotiké. Korridoret ¢ nénnjésive t€ ekosistemit urban t€ qytetit,
sigurojn€ ndérlidhjen mes habitateve artificiale té krijuara nga njeriu né qytet,
né sipérfaqe tejet t€ reduktuara né Shkodér dhe rrethinave. Kété funksion e
luajné kopshtet private té lagjeve periferike e sidomos “Dragini”, “Qafa”,
“Lugucesmja”, “Ajasma”, livadhet né lagjen “Kiras”, oborret e bahget né
“Bahgellek”, “Dobrag”, etj. Aty bimésia e kultivuar e fanerofiteve ndérthuret
me bimé té egra duke siguruar: mbijetesén e biocenoz€s, funksionimin e
zinxhiréve dhe rrjeteve ushqimore, reduktimin e nivelin e ndotjes dhe zhurmés
sé shkaktuar nga trafiku, eliminimi i papérshtatshém i plehrave (djegia), etj.

Ndikimi né shéndetin psikofizik té popullatés sé qytetit té Shkodrés

Drurét dhe zonat e gjelbéruara né€ pérgjithési kontribuojné né pérmirésimin e
ekuilibrit té brendshém psiko-fizik t&€ njeriut.

Studime t&é shumta kané vértetuar qé zhurmat natyrore t€ shkaktuara népér
pemé nga era e shiu, bukuria dhe parfumet e luleve dhe tokés sé mbjellé
mé bimé zbukuruese (R. odorata, L. japonica, S. vulgaris, A. altissima, A.
hippocastanum, A. julibrisin, C. japonica, M. grandiflora, C. grandiflora,
Citrus sp., R. officinalis, N. oleander, F. magelanica, Hibiscus, Hydrangea, J.
officinale, C. siliquastrum, E. sinensis, T. platiphylos, etj.), ndryshimi stinor
i ngjyrés sé bimésisé (pothuaj t& gjitha bimét gjetherénése, tab. 1) krijojné
ndjeshméri pozitive qé ndihmojné né pérmirésimin e miréqenies psiko-fizike
(Carminati & Ranghietti, 2006). Duhet veguar prania e C. Praecox, e cila
lulézon né mes té dimrit (dhjetor-janar) dhe lulet e saj 1éshojné komponime
aromatike t€ avullueshme tejet specifike. Kjo bimé g€ u gjend shumé rrallé
vetém né disa mjedise private (5 oborre familjare), duhet kultivuar edhe né
mjedise publike Personat qé rregullisht vézhgojné peizazhe urbane té dekoruara
me bimé drunore dhe sipérfaqge té gjelbéruara paragesin vlera mé normale té
presionit arterial dhe veprimtari cerebrale mé pak té tensionuar krahasuar me
té tjeré q€ zakonisht vézhgojn€ mjedise t€ privuara nga vegjetacioni. Studime
té tjera tregojné se fémijét mé s€ shumti rriné brenda mureve t€ shtépisé,
sepse né aférsi mungojné mjedise t€ gjelbéruara ku t€ luajné dhe lagjet jané
té mbingarkuara me trafik, zhvillojné kapacitete motorike dhe ndértojné
relacione sociale té njé niveli shumé mé té ulét se sa bashkémoshatarét e tyre
q¢€ kané mundésing t€ luajné lirshém pérjashta (GUITE et al, 2006). Ky &shté
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rasti tipik i qytetit t€ Shkodrés ku mini-lulishtet e dikurshme té lagjeve jané
z€né nga ndértime kryesisht informale, gjelbérimi i shkollave e institucioneve
&shté shkatérruar. Po ashtu edhe bimésia e pakét e dikurshme e pranishme né
oborrin e ish-spitalit civil, sanatoriumit dhe azilit t€ pleqve €shté reduktuar né
maksimum dhe pothuajse zhdukur. E njéjta dukuri ka ndodhur me parkun né
hyrje t€ qytetit, lulishten e zhdukur tek poliklinika gendrore, Iulishten prané
stadiumit, q€ jan€ kthyer tashmé n€ hapésira gri, et;.

Fakti qé né ekosistemin urban t€ qytetit t€ Shkodrés kemi evidentuar 58 fanerofite
gjithmoné t€ gjelbra, pérbén njé faktor psikosocial pozitiv t€ rénd€sishém. Kjo
do té thoté se qyteti n€ stinén e vjeshté-dimrit nuk ésht€ i zhveshur (edhe pse
sipérfaget e gjelbra dhe numri i ekzemplaréve krahasuar me numrin e popullsisé
jané t€ reduktuara, shumé larg plotésimit té standardeve ndérkombétare). Kjo
&shté arsyeja pse bimé gjithmoné t€ gjelbra, si: E. globulus, H. syriacus, Citrus
sp., Ligustrum sp., C. citrinus, R. ferugineum (nj€ pjesé e té cilave edhe lulézojné
shumé bukur e pér njé kohé relativisht t€ gjaté), duhen ruajtur dhe kultivuar né
maseé.

Né kété€ punim jan€ konsideruar si bimé ornamentale edhe disa dru-frutoré,
sepse vlera e tyre nuk géndron vetém né prodhimin e frutave bio, pérgatitjen
e shurupeve (maragjyli, thana, vishnja), recelrave e kompostove. Né lagjet e
qytetaréve (kryesisht n€ ato periferike), ka njé tendencé té rritjes s€ ambicies
pér t€ mbjellé né oborret e kopshtet e tyre private shuméllojshméri dru-
frutorésh. Ripértéritjen e disa varieteteve pothuajse t€ zhdukura (fiku bajun,
rrushi rrazagi dhe ai i Rrojit, dardha rrakatele, kumbulla gabele, mushmolla e
verés, etj.), si dhe futjen n€ masé t€ llojeve dhe té varieteteve t€ reja, té cilat
nuk kan€ qgené tradit€ e Shkodrés (me pérjashtim t& limonit qé rezulton se
mbillet n€ Shkodér, si pjesé e gjelbérimit arredues prej mése 150 vitesh), si¢
&shté kivi, lajthia, agrumet, etj. K&tu duhet shtuar edhe kultivimi i larit dhe
rozmarinés, q€ pérdoren pér géllime kulinare. Kjo sigurisht shton spektrin
florik té ekosistemit urban, numrin ¢ ekzemplaréve té kétyre specieve, rritjen
e sipérfages sé dheut t€ mbjellé me bimé dhe shtimin ¢ biomasés s€ tyre, gjé
qé drejtpérdrejt pérmirésojné cilésiné e mikromjedisit.

Shumé bimé drunore e shkurre (pérfshi edhe drufrutorét e lartpérmendur)
shérbejné pér t€ vendosur kufirin ndarés mes familjeve, si¢ éshté rastii L. nobilis
(lari) gé né kohé t& hershme pércaktonte fundin e kopshtit t€ njé familjeje dhe
fillimin e kopshtit t&¢ komshinjve. Gjithashtu shumé bimé formojné edhe perde
e tenda natyrale, pér t€ evituar shikueshmériné nga fqinjét (figt€, manat, tendat
me urth, partenocis, jasemin, lulevile, ligustra, selvi, etj.).

Disa prej biméve té pérfshira né kété punim kané edhe efekte terapeutike dhe
kultivohen edhe pér két€ qéllim nga qytetarét shkodrané: caji i gjetheve té
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larit dhe lules s€ blirit pér infeksionet e traktit t€ frymémarrjes, ¢aji i bishtave
té fryteve té qershisé pér tretjen e guréve né veshka, frytet e thata t€ fikut dhe
kumbullés kundér kapsllékut, ¢aji i gjetheve té rozmarinés kundér dhimbjes
muskulore dhe rénies sé flokéve (GODA et al., 1972; DEMIRI, 1979;
NISHANI, 2004)).

Drurét e shkurret dekorative jané gjithashtu edhe pjesé e historisé sé qytetit, si¢
&shté rasti 1 P, orientalis ose ¢inarit. Kemi evidentuar 5 ekzemplaré né Shkodér,
mosha e t€ ciléve sipas t&€ dhénave (duke i lidhur me ngjarje historike) varion
péraférsisht nga 75-150 vjet. Cinari i Hoxhé Dheut né ditét e sotme njé gendér
té hapur tregtare, njé nyje ndérlidhése t€ qarkullimit né qytet, arrin njé lartési.
Pema mé e lart€ (péraférsisht 25 m) e me biomasén mé t€ madhe né qytet ka
moshé rreth 75 vjecare. Eshté monument natyre, por realisht nuk mbrohet
nga shteti. Cinari i Tophanés konsiderohet shumé i vjetér dhe kjo lidhet me
faktin se prané tij grumbulloheshin vullnetarét g€ do t€ merrnin pjesé né luftén
kundér sulmit malazez ndaj Shkodrés né shekullin e 18-t¢ (BUSHATI, 1999).
Eshté njé bimé e démtuar, pasi éshté djegur dy heré dhe sot mbijeton falé njé
sipérmarrjeje private. Cinari i Veksharit ka marré emrin e lagjes sikurse ai i
Tophanés. Ka opinione g€ e konsiderojné si bima mé e vjetér né qytet, nisur
nga fakti se Vekshari €shté ndér lagjet mé t€ vjetra té qytetit, pas fillimit t&
zbritjes s€ popullsisé nga shpatet e kodrés sé kalasé sé Rozafés drejt fushés
poshté saj. Shpesh ndodh qé themelimi i lagjeve t€ materializohet historikisht
me bimé té tilla jetégjata, si P. orientalis. Ka shum& mundési g€ kjo tradité
té jet€ mbartur nga kultura osmane. Dy ekzemplarét e tjeré jané té vendosur
né varrezat katolike. Sipas studiuesit Willy Kamsi, kéto bimé jané mése 100
vjegare, mbasi prané tyre vendosen varret mé té vjetra q€ datojné n€ 1890-tén,
duke u lidhur edhe me ndértimin e kishés sé varreve katolike dhe veté kétyre
varrezave. Kemi vérejtur se njéri prej ¢inaréve éshté pjesérisht i démtuar pér
shkak t€ moshés dhe mungesés sé mirémbajtjes, duke u béré shkak edhe pér
démtimin aktual t€ varreve si pasoj€ e rrézimit té degéve anésore.

Planifikimi bioestetik duhet b&ré mbi bazé llojesh € i rezistojné kushte
mjedisore t€ zonés, sepse pérveg viler€s s€ tyre ekologjike, bukurisé estetike
dhe futjes né ményré t€ drejtpérdrejté né pérdorim, kéto bimé reduktojné
koston e mirémbajtjes, pasi g€ jan€ té miraklimatizuara, ruajné biodiversitetin
dhe parandalojné zhdukjen e llojeve (SICURELLA, 2003; GAIA, 2011).
Shumica e biméve drunore e shkurrore g€ evidentohen né ekosistemin urban
té Shkodrés jané neofite, duke u konsideruar njékohésisht edhe si aliene.
Bimé aliene ose jovendase quhen bimét g€ jané futur nga njeriu n€ ményré
té géllimshme ose rasté€sore né€ njé zoné né t€ cilén ato natyrshém nuk duhet
té ndodheshin. Njé pjesé e llojeve aliene shndérrohen né invazive, té cilat
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renditen té dytat n€ listén e shkageve t€ humbjes sé biodiversitetit né rang
global. Ato shpesh kané shkaktuar démtim t€ ekologjisé s€ habitateve e
deri edhe zhdukje t€ specieve autoktone, pasi kané aftési té aklimatizohen
shpejt, rriten né hapésiré e né kohé né intervale relativisht t€ shkurtra, iu
rezistojné streseve mjedisore dhe pérballojné sulmet e patogjenéve (Web 7).
Bimé, si: A. altissima, P. quinquefolia, R. pseudoacacia, P. alba, C. humilis,
P canariensis, etj., konsiderohen si specie aliene invazive (EPPO, 2013)
dhe duke gené pjesé e florés s€ Shqipéris€é (BARINA et al. 2014) pérhapja e
tyre n€ mjediset e gjelbra né qytetin e Shkodrés duhet béré e kontrolluar né
ményré € ato t€ mosdémtojné pérhapjen e biméve autoktone, t€ mosdémtojné
rrugét dhe mjediset ku jané vendosur, si dhe t€ mos béhen shkak pér alergji
ndaj popullatés. Né t& gjitha mjediset publike kemi konstatuar edhe praniné
e biméve, sidomos drunore té thara ose t€ démtuara nga shkaqe natyrore
ose edhe antropogjenike: prerja pa kriter, kafshimi nga baggtit€, depozitimi
i mbetjeve t€ ngurta, derdhja e karburanteve, etj. Né hapésirat ¢ gjelbra
publike e private né Shkodér kemi evidentuar praniné e biméve té tilla, si:
O. europea, Betula sp., Populus sp., Pinus sp., Cupressus sp., C. avellana
polenet e té cilave jané alergjike, sikurse edhe bimé t€ tilla si N. oleander dhe
T. Bacat, g€ emetojn€ komponime aromatike helmuese sidomos né periudhén
e polenizimit. (GUITE et al. 2006). Duke pasur parasysh se atmosfera e qytetit
&sht€ e mbingarkuar me pluhur dhe gaze t€ démshme pér shéndetin, shtimi
i kétyre substancave dhe poleneve alergjike réndon situatén e rrit nivelin e
ndotjes, prandaj administrata publike nuk duhet t€ imponojé mbjelljen e kétyre
biméve né sasi t€ konsiderueshme prané ndértesave t€ banimit dhe né lulishtet
publike (Cupressus) ose ullirit e t&€ mos marré parasysh vetém udhézimet e
arkitektéve e urbanistéve, por t’i kombinojé ato me studime ekofiziologjike
dhe né bashkéveprim t&é ngushté me specialistét e legjislacionit mjedisor dhe
ata t€ shérbimit parésor shéndetésor.

Fanerofitet kan€ edhe funksion shumé t& réndésishém didaktik, sepse né ditét
e sotme t€ rinjté e vecanérisht fémijét kontaktojné shumé pak me natyrén. Pér
kété arsye drurét e shkurret né qytet jan€ ndér t€ vetmet e t€ paktat bimé g€ mund
té vézhgojné, prekin e njohin (SETH, 2004; CARMINATI & RANGHETTI,
2006). Mésuesit e disa shkollave e kopshteve né fakt i sjellin fémijét prané
lulishtes tek shatérvani né gendér t€ qytetit, lulishtja “Luigj Gurakuqi” ose tek
sheshi “Isa Buletini”, né ményré qé t& eksplorojné gjelbérimin publik, duke i
njohur me variacionin stinor t€ bimésisé, diversitetin e specieve té kultivuara,
duke u pérpjekur t’i ndérgjegjésojné pér réndésiné € ka prania dhe mbrojtja e
bimésisé dhe e mjedisit né pérgjithési. Edukimi mjedisor ésht€ pjesé e pandaré e
procesit t€ mésimdhénies s€ ¢do mésuesi € né€ veganti € mésuesve té biologjisé
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e kimisé né ¢do hallké té arsimit n€ qytetin toné.

Kultura e topiaris€ (BGH, 2010) nuk &éshtg e re né Shkodér. Familjet e vjetra né
Shkodér i kan€ krasitur vazhdimisht n€ oborret e tyre bimé té tilla si shemshiri
ose bushi (B. sempervirens) pér té nxitur rritjen ¢ degéve anésore por edhe
pér t’u dhéné forma interesante duke shtuar efektin e tyre ornamental. Sot kjo
dukuri e kulturé éshté e pérhapur né t€ paktat lulishte qé ka né Shkodér, po
sidomos né njésité€ private t& shérbimit dhe népér oborre private. Pérveg B.
sempervirens, Cupressus sp., T. bacata, T. orientalis dhe A. Alba, jané bimét
qé pérdoren mé shumé pér kété qéllim n€ ekosistemin urban té€ Shkodrés.
Bimé si F Llastica, zakonisht pérdoren né mjedise t€ brendshme, sepse nuk
pérballojné variacionet e faktoréve mjedisore t€ natyrés fiziko-kimike (MEcHOY,
1998). E kemi konstatuar t€ pérdorur pér dekoracion né shumé mjedise té
brendshme private e publike (kryesisht familje, njési shérbimi, shkolla, spitale,

etj.)
Pérfundime

Evidentimi i 132 llojeve té fanerofiteve dekorative qé rriten né ekosistemin
urban t€ qytetit t€ Shkodrés pérbén njé kontribut né vler€simin e statusit florik
té tij. Ndértimi i njé plani té koordinuar studimi, vleré€simi ¢ mirémenaxhimi
té késaj pasurie ekologjike €shté njé domosdoshméri pér t&€ gjithé popullatén.
Studimi evidenton faktin se rritja ¢ druréve dhe shkurreve né ekosistemin
urban t€ Shkodrés, si pasojé e bum-it t€ ndértimeve, munges€s ¢ akoma mé
tej t€ seriozitetit n€ zbatimin e planit rregullues té qytetit, shtimit té ndotjes
sé ajrit, ujit ¢ dheut, ka pésuar démtime serioze ¢ né€ njé masé té caktuar
té pariparueshme, duke béré qé qytetet shqiptare pérfshi edhe Shkodrén té
jené ndér mé varfrit né rajon pér sa i pérket gjelbérimit publik, por edhe
privat. Sipérfaget e gjelbra, kryesisht ato publike, t& mbjella me fanerofite
rezultojné tejet t€ pakta n€ raport me numrin e popullsisé dhe automjeteve qé
qarkullojné né qytet. Ndikimi i fanerofiteve né mjedisin urban t€ Shkodrés
éshté 1 pakét duke konsideruar se ka ndotje té konsiderueshme té ajrit
sidomos nga PM € PM, , prandaj duhen shtuar e mbi t€ gjitha duhet rritur
numri i llojeve, individéve pér lloj, né pérputhje me politikat urbanistike dhe
planin urbanistik pér qytetin. Zonat e gjelbéruara dhe kategorité mé té varfra
rezultojné Spitali Rajonal Shkodér dhe varrezat. Oborret e objekteve t€ kultit,
kryesisht ai i Xhamis€ sé Madhe dhe Katedrales Katolike jané mé t& pasurat
né lloje. Qendra té tilla si fshati i Pages dhe disa njési shérbimi kané& numrin
mé t€ madh t€ llojeve né raport me njésiné e sipérfaqes si dhe né pérgjithési
bimét qé gjenden aty jané t& shéndetshme dhe t€ miraklimatizuara. Sikurse
edhe lulishtet e pakta publike kéto gendra mund té shfrytézohen edhe pér
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rekreacion e funksion didaktik. E njéjta gjé vlen té thuhet edhe pér bimé me
vleré historike, si¢ jan€ 5 cinarét e vjetér té qytetit, monumente té gjalla té
natyrés. Bimé t€ thara ose t€ démtuara kryesisht pér shkage antropogjenike
ndeshen kudo né qytet. Pérhapja e specieve aliene invazive, si: A. altissima,
P quinquefolia, R. pseudoacacia, P. alba, C. humilis, P. canariensis, etj., né
mjediset e gjelbra & gytetit, duhet béré né ményré té€ kontrolluar. Ato nuk
duhet té ndikojné né démtimin e pé€rhapjes s€ biméve autoktone, né démtimin
e rrugéve dhe mjediseve ku jané vendosur, si dhe t€ mos béhen shkak pér
alergji ndaj popullatés. N&é mjedisin urban t& qytetit t&€ Shkodrés bimésia né
pérgjithési dhe bimét drunore e shkurrore dekorative né veganti, nuk gjejné
kushte optimale pér rritjen e tyre, prandaj kjo pjesé e pasurisé floristike té
qytetit, duhet mbajtur né monitorim t€ vazhdueshém nga strukturat pérgjegjése
dhe studiuesit e fushés.
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Molluscs of Albania 2014:
List of species and biogeographical data

Dhimitér Dhora

University of Shkodra “Luigj Gurakuqi”, Faculty of Natural Sciences,
Department of Biology - Chemistry

ABSTRACT

782 mollusc species found inside the terrestrial and water territor of Albania,
of whiches 421 are marine, 103 freshwater and 258 terrestrial species, are
presented. List of species is adjourned with data from uptodays publications.
181 species are found for the first time for Albania by Dh. Dhora, while
99 of 278 species, forecated as possible for Albania by Dh. Dhora, are till
today found by different authors. 39 endemic and 83 subendemic non-marine
species are marked in list. Also are marked 52 alien species of Europe found
in Albania, from whiches 5 are alien invasive marine species.

Molusqget e Shqipérisé 2014
Lista e specieve dhe té dhéna biogjeografike

PERMBLEDHJE

N¢é kéte artikull paraqiten 782 specie molusqesh t€ gjetura brenda territorit
tokésor dhe ujor t€ Shqipéris€, prej té ciléve 421 jané specie detare, 103 té
ujérave t€ €émbél dhe 258 t€ tokés. Lista e specieve €shté azhurnuar me té
dhéna nga publikimet e derisotme. 181 specie jané gjetur pér heré té paré
pér Shqipérin€ nga Dh. Dhora, ndérsa 99 prej 278 specieve, t€ parashikuara
si t& mundshme pér Shqipériné nga Dh. Dhora, jan€ gjetur deri sot nga
autor€ t€ ndryshém. N¢ listé jané€ shénuar 39 specie endemike dhe 83 specie
subendemike t€ ujérave té émbéla dhe t€ tokes. Jan€ shénuar gjithashtu 52
specie aliene t€ Evropés té gjetura né Shqipéri, prej t€ ciléve 5 jané specie
detare aliene invazive.
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Discussion

List of mollusc species, found inside terrestrial and water territor of Albania,
presented in this work, has some modifications towards the last list published
by DHORA (2012). 31 new species for Albania, mostly marine, published
especially last 2-3 years, are added. Also are discussed some species in
confrontation with data given by WELTER-SCHULTES (2012) in the book
“European non — marine molluscs, a guide for species identification”. As
result, some doubtful species in taxonomic and biogeographical viewpoint are
pulled out, as well as are added some other species for the same arguments.
Species found for the first time for Albania by Dh. Dhora are taken from
publication noted in references, but most of them from two books of DHORA
(2002a, 2004), while from 278 species, forecated by Dh. Dhora as possible for
Albania (DHORA 2002b,c), 99 are till today found by different authors and
are included in the list.

Endemic and subendemic species are refered to an article published last
time (DHORA 2013). Alien species of Europe (aliens from out of Europe,
aliens from the natural distribution zone in Europe, cryptogenic species with
unknown origin, as well as invasive ones), found in Albania, are refered to a
work of last times (DHORA 2014).

The doubtful species as regards the occurence in Albania, exactness of the
identification, denomination etc., are noted with question mark. Taxonomic
modifications, regulations of synonymies and actual denominations of species,
are reflected in the list.

Summarized data for the about mentioned questions are presented in the
following table (see legend of abbreviations).

No. of

Environm. . * (*) End | Subend A Ai
Species

Marine 421 156 96 - - 18 5

Freshwater 103 16 3 3 41 7 -

Terrestrial 258 9 - 36 42 27 -

Total 782 181 99 39 83 52 5
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List of the mollusc species of Albania

Legend of abbreviations

* Species found for the first time for Albania by Dh. Dhora

™) Possible for Albania according to Dh. Dhora, found till now
by different authors

End. Endemic

Subend. Subendemic

A Alien species of Europe in Albania

Ai Alien invasive species of Europe in Albania

? Doubtful species in the occurence in Albania, identification,

denomination etc.

MARINE MOLLUSCS

Polyplacophora

Acanthochitonidae
Acanthochitona fascicularis (LINNAEUS 1767)  (*)

Chitonidae
Chiton olivaceus SPENGLER 1797 *

Ischnochitonidae
Lepidochitona caprearum (SCACCHI 1836)
Tonicella rubra (LINNAEUS 1767)

Gastropoda

Acteonidae

Acteon monterosatoi DAUTZENBERG 1889
Acteon tornatilis (LINNAEUS 1758) *
Crenilabium exile (JEFFREYS 1870)

Aplysidae
Aplysia depilans (LINNAEUS 1767) *
Aplysia parvula MORCH 1863
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Phyllaplysia lafonti P. FISCHER 1872

Aporrhaiidae
Aporrhais pespelecani (LINNAEUS 1758)  *
Aporrhais serresianus (MICHAUD 1827)  (*)

Architectonicidae
Discotectonica discus (PHILIPPI 1844)

Buccinidae

Colubraria reticulata (BLAINVILLE 1832) (*)
Engina leucozona (PHILIPPI 1843)

Euthria cornea (LINNAEUS 1758) *

Pisania striata (GMELIN 1791) *

Pollia dorbigny (PAYRAUDEAU 1826) * A

Bullidae
Bulla striata BRUGUIERE 1792  *

Calyptraeidae
Calyptraea chinensis (LINNAEUS 1758) A
Crepidula unguiformis LAMARCK 1822  (*)

Capulidae
Capulus hungaricus (LINNAEUS 1758)  (*)

Cassidae
Galeodea echinophora (LINNAEUS 1758) *

Cavolinidae

Covalinia gibbosa (RANG 1840)  (*)
Cavolinia inflexa (LESUEUR 1813)

Cavolinia tridentata (FORSKAEL 1775) (%)
Clio pyramidata (LINNAEUS 1767)  (*)
Diacria quadridentata (LESUEUR 1921)
Diacria trispinosa (LESUEUR 1821)

Cerithiidae
Bittium latreillii (PAYRAUDEAU 1826) *
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Bittium reticulatum (DA COSTA 1778) *

Cerithium rupestre RISSO 1826  *

Cerithidium submamillatum (DE RAYNEVAL & PONZI 1854)
Cerithium vulgatum BRUGUIERE 1792 *

Chromodorididae
Hypselodoris tricolor CANTRAINE 1835

Colloniidea
Homalopoma sanguineum (LINNAEUS 1758)  (*)

Columbellidae

Amphissa acutocostata (PHILIPPI 1844)
Columbella rustica (LINNAEUS 1758) *
Mitrella gervillii (PAYRAUDEAU 1826)
Mitrella minor (SCACCHI 1836)

Mitrella scripta (LINNAEUS 1758) *

Conidae
Conus mediterraneus HWASS IN BRUGUIERE 1792 *
Mitrolumna olivoidea (CANTRAINE 1835)  (¥)

Coralliophilidae
Coralliophila meyendorffi (CALCARA 1845) *

Costellariidae

Vexillum ebenus LAMARCK 1811) *
Vexillum savignui (PAYRAUDEAU 1826)
Vexillum tricolor (GMELIN 1791)

Cylichnidae

Cylichna cylindracea (PENNANT 1777)
Roxania utriculus (BROCCHI 1814)
Scaphander lignarius (LINNAEUS 1758) *

Cypraeidae

Luria lurida (LINNAEUS 1758) *
Zonaria pyrum (GMELIN 1791)  *
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Cystiscidae
Gibberula miliaria (LINNAEUS 1758) (*)

Discodorididae
Discodoris atromaculata (BERGH 1880)

Epitoniidae

Acirsa subdecussata (CANTRAINE 1835)
Epitonium celesti (ARADAS 1854)
Epitonium clathrus (LINNAEUS 1758) %
Epitonium tenuicosta (MICHAUD 1829) *
Gyroscala lamellosa (LAMARCK 1822)
Opalia hellenica (FORBES 1844)

Eulimidae

Eulima glabra (DA COSTA 1778)
Melanella polita (LINNAEUS 1758)
Vitreolina antiflexa MONTEROSATO 1884

Fasciolariidae

Fasciolaria lignaria (LINNAEUS 1758) *
Fasciolaria tarentina (LAMARCK 1822) *
Fusinus rostratus (OLIVI 1792) %

Fissurellidae

Fissurella nubecula (LINNAEUS 1758)  (*)
Diodora gibberula (LAMARCK 1822)  (*)
Diodora graeca (LINNAEUS 1758) *

Diodora italica DEFRANCE 1820 ?

Emarginula fissura (LINNAEUS 1758)
Emarginula huzardii (PAYRAUDEAU 1826) (*)
Emarginula octaviana COEN 1939

Haliotidae
Haliotis lamellosa LAMARCK 1822 *

Haminoeidae
Haminoea hydatis LINNAEUS 1758  (*)
Haminoea navicula (DA COSTA 1778) *
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Hydrobiidae

Hydrobia acuta (DRAPARNAUD 1805)
Hydrobia ulvae (PENNANT 1777) *
Hydrobia ventrosa (MONTAGU 1803) *

Janthinidae
Janthina janthina (LINNAEUS 1758) *

Lepetidae
Iochia fulva (MULLER 1776)

Littorinidae
Littorina neritoides (LINNAEUS 1758) *

Marginellidae
Granulina marginata (BIVONA 1832)
Volvarina mitrella (RISSO 1826)

Mathildidae
Mathilda retusa BRUGNONE 1873

Mitridae
Mitra cornicula (LINNAEUS 1758) *

Muricidae

Bolinus brandaris (LINNAEUS 1758) *

Hadriania craticulata BUCQUOY & DAUTZENBERG 1882
Hadriania craticuloides (VOKES 1964) *

Hexaplex trunculus (LINNAEUS 1758) * A

Houartiella alboranensis SMRIGLIO, MARIOTTINI & BONFITTO 1997
Murexsul aradasi (MONTEROSATO & POIRIER 1893)
Muricopsis cristata (BROCCHI 1814)  *

Ocenebra erinaceus (LINNAEUS 1758) * A

Ocinebrina aciculata (LAMARCK 1822)

Ocinebrina edwardsii (PAYRAUDEAU 1826) *
Ocinebrina hispidula (PALLARY 1904)

Ocinebrina ingloris (CROSSE 1865)

Rapana venosa (VALENCIENNES 1846)  Ai

Trophon echinatus (KIENER 1840)
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Trophonopsis muricatus (MONTAGU 1803)

Nacellidae
Cellana rota (GMELIN 1791) A

Nassariidae

Cyclope neritea (LINNAEUS 1758) * A
Nassarius cuvierii (PAYRAUDEAU 1826)
Nassarius incrassatus (STROMM 1768)  *
Nassarius lima (DILLWYN 1817)

Nassarius mutabilis (LINNAEUS 1758) *
Nassarius pygmaeus (LAMARCK 1822)
Nassarius reticulatus (LINNAEUS 1758) *
Stramonita haemastoma (LINNAEUS 1766) *

Naticidae

Euspira catena (DA COSTA 1778)

Euspira guillemini (PAYRAUDEAU 1826)
Euspira macilenta (PHILIPPI 1844)

Euspira pulchella (RISSO 1826)

Natica dillwynii PAYRAUDEAU 1826  (*)
Natica hebraea (MARTYN 1784) *
Natica philosa (PHILIPPI 1845)

Natica stercusmuscarum (GMELIN 1791) *
Neverita josephinia RISSO 1826  *
Tectonatica rizzae PHILIPPI 1844

Neritidae
Smaragdia viridis (LINNAEUS 1758)  (*)

Patellidae

Cymbula safiana (LAMARCK 1819)
Patella caerulea LINNAEUS 1758 *
Patella ferruginea GMELIN 1791

Patella rustica LINNAEUS 1758 *
Patella ulyssiponensis GMELIN 1791  *

Philinidae
Philine aperta (LINNAEUS 1767)  (*)
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Pleurobranchidae
Pleurbranchus membranaceus MONTAGU 1815 *

Potamididae
Pirenella conica (BLAINVILLE 1826)
Pirenella tricolor PALLARY 1904 *

Pyramidellidae

Eulimella scillae (SCACCHI 1835) (%)
Liostoma clavula (LOVEN 1846)
Odostomella doliolum (PHILIPPI 1844)
Odostomia conoidea (BROCCHI 1814) (*)
Turbonilla lactea (LINNAEUS 1758) *
Turbonilla rufa (PHILIPPI 1836)  (*)
Turbonilla striatula (LINNAEUS 1758)

Ranellidae
Charonia variegata (LAMARCK 1816) *
Ranella olearia (LINNAEUS 1758) *

Ringiculidae
Ringicula leptocheila BRUGNONE 1873

Rissoellidae
Rissoella opalina (JEFFREYS 1848)  (*)

Rissoidae

Alvania beanii (HANLEY IN THORPE 1844)
Alvania cimex (LINNAEUS 1758) (%)

Alvania cimicoides (FORBES 1844)  (*)
Alvania discors (ALLAN 1818)

Alvania hirta (MONTEROSATO 1884) (*)
Alvania hispidula (MONTEROSATO 1884) (*)
Alvania lineata RISSO 1826  (*)

Pusillina diversa (F. NORDSIECK 1972)
Pusillina lineolata MICHAUD 1830

Pusillina marginata (MICHAUD 1832)

Pusillina philippi (ARADAS & MAGGIORE 1844)
Pusillina radiata (PHILIPPI 1836)
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Rissoa guerinii RECLUZ 1843 (%)

Rissoa lia MONTEROSATO 1884)

Rissoa membranacea (J. ADAMS 1800) (%)
Rissoa monodonta PHILIPPI 1836  (*)

Rissoa parva (DA COSTA 1778)

Rissoa scurra (MONTEROSATO 1884)

Rissoa similis SCACCHI 1836

Rissoa variabilis (VON MUHFELD 1824) (%)
Rissoa ventricosa DESMAREST 1814 %
Rissoa violacea DESMAREST 1814  (*)
Rissoina bruguieri (PAYRAUDEAU 1826)  (*)

Tonnidae
Tonna galea (LINNAEUS 1758) *

Tornidae
Circulus striatus (PHILIPPI 1836) (%)

Tricoliidae

Tricolia pullus (LINNAEUS 1758)  (*)

Tricolia speciosa (VON MUEHLFELDT 1824) (¥)
Tricolia tenuis (MICHAUD 1829) (*)

Trimusculidae
Trimusculus mammillaris (LINNAEUS 1758)

Triphoridae
Monophorus perversus (LINNAEUS 1758) *
Monophorus thiriotae BOUCHET 1984

Triviidae

Erato volute MONTAGU 1803)

Trivia arctica (PULTENEY 1789)

Trivia multilirata (SOWERBY G. B. II 1870)

Trochidae

Calliostoma conulus (LINNAEUS 1758) *
Calliostoma granulatum (BORN 1778)  (*)
Calliostoma laugieri (PAYRAUDEAU 1826) *
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Calliostoma zizyphinum (LINNAEUS 1758)  (*)
Clanculus corallinus (GMELIN 1791)

Clanculus cruciatus (LINNAEUS 1758)  (*)
Clanculus jussieui (PAYRAUDEAU 1826)
Clelandella miliaris (BROCCHI 1814)

Gibbula adansoni (PAYRAUDEAU 1826) (¥) A
Gibbula adriatica (PHILIPPI 1844) *

Gibbula albida (GMELIN 1790) * A

Gibbula ardens (v. SALIS 1793) *

Gibbula divaricata (LINNAEUS 1758) *
Gibbula leucophaea (PHILIPPI 1836)

Gibbula philberti (RECLUZ 1843)  (*)

Gibbula racketti (PAYRAUDEAU, 1826) (*)
Gibbula rarilineata (MICHAUD 1929) (*)
Gibbula umbilicaris (LINNAEUS 1758)  (*¥)
Gibbula varia (LINNAEUS 1758)

Jujubinus depictus DESHAEYES, 1833

Jujubinus exaperatus (PENNANT 1777) *

Jujubinus monterosatoi (BUCQUOI, DAUTZENBERG & DOLLFUS 1885)

Jujubinus striatus (LINNAEUS 1758) *
Osilinus lineatus (Da COSTA 1778)
Phorcus articulatus LAMARCK 1822)  *
Phorcus mutabilis (PHILIPPI 1846) *
Phorcus richardi (PAYRAUDEAU 1826) *
Phorcus turbinatus (BORN 1778) *
Putzeysia wiseri (CALCARA 1842)

Turbinidae
Bolma rugosa (LINNAEUS 1757) *
Cantrainea peloritana (CANTRAINE 1835)

Turridae

Benthomangelia macra (WATSON 1881)
Comarmondia gracilis( MONTAGU 1803)  (*)
Crassopleura incrassata (DUJARDIN 1837)
Drilliola emendata (MONTEROSATO 1872)
Mangelia attenuata (MONTAGU 1803)
Mangelia multilineolata (DESHAYES 1835)
Mangelia nuperrima (TIBERI 1855)
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Mangelia paciniana (CALCARA 1839)
Mangelia sandrii (BRUSINA 1865)
Mangelia vauquelini (PAYRAUDEAU 1826)
Microdrillia loprestiana (CALCARA 1841)
Raphitoma echinata (BROCCHI 1814)
Raphitoma linearis (MONTAGU 1803)

Turritellidae

Turritella communis RISSO 1826  *
Turritella triplicata PHILIPPI 1836

Turritella turbona MONTEROSATO 1877 *

Vermetidae

Dendropoma corrodens (D’ORBIGNY 1841)
Dendropoma petraeum (MONTEROSATO 1884)
Petaloconchus glomeratus (LINNAEUS 1758)
Serpulorbis arenaria (LINNAEUS 1767) *
Vermetus triquetrus BIVONA 1832  *

Bivalvia

Anomiidae
Anomia ephippium LINNAEUS 1758 *
Pododesmus patelliformis (LINNAEUS 1761)

Arcidae

Anadara corbuloides  MONTEROSATO 1878) (*)
Anadara diluvii LAMARCK 1805) *

Andara inaequivalvis (BRUGUIERE 1789) A
Arca noae LINNAEUS 1758 %

Arca tetragona POLI 1795 (¥)

Barbatia barbata (LINNAEUS 1758) *

Barbatia clathrata (DE FRANCE 1816)

Bathyarca pectunculoides (SCACCHI 1834)
Bathyarca philippiana (NYST 1848)

Astartidae
Astarte fusca (POLI 1785)  (*)
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Cardiidae

Acanthocardia echinata (LINNAEUS 1758) *
Acanthocardia mucronata (POLI 1795)
Acanthocardia paucicostata (G. B. SOWERBY 1839)
Acanthocardia tuberculata (LINNAEUS 1758) *
Cerastoderma glaucum (BRUGUIERE 1789) *
Laevicardium oblongum (GMELIN 1791) *
Papillicardium papillosum (POLI 1795)
Parvicardium exiguum (GMELIN 1790)  (*)
Parvicardium minimum (PHILIPPI 1836)
Parvicardium scabrum (PHILIPPI 1844)

Carditidae

Cardita calyculata (LINNAEUS 1758) *
Centrocardita aculeata (POLI 1795)

Glans trapezia (LINNAEUS 1767)  (*)
Venericardia antiquata (LINNAEUS 1758) *

Chamidae
Chama gryphoides LINNAEUS 1758 *

Corbulidae
Corbula gibba (OLIVI 1792) (*) A

Cuspidariidae
Cuspidaria cuspidata (OLIVI 1792)
Cuspidaria rostrata (SPLENGER 1793)  (¥)

Donacidae

Donax semistriatus POLI 1795 %
Donax trunculus LINNAEUS 1758  *
Donax variegatus GMELIN 1791  *
Donax venustus POLI 1795 *

Glossidae
Glossus humanus (LINNAEUS 1758) *

Glycymerididae
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Glycymeris bimaculata (POLI 1795) *
Glycymeris glycymeris (LINNAEUS 1758) *
Glycymeris insubrica (BROCCHI 1814) *

Gryphaeidae
Neopycnodonta cochlear (POLI 1795) %

Hiatellidae
Hiatella arctica (LINNAEUS 1767)
Hiatella rugosa (LINNAEUS 1767)  (*)

Lentidinidae

Lentidium mediterraneum (O. G. COSTA 1829) (*)

Limidae

Acesta excavata (FABRICIUS 1779)

Lima inflata (CHEMNITZ 1784) *

Lima lima (LINNAEUS 1758) *

Limatula subauriculata (MONTAGU 1808)
Notolimea crassa (FORBES 1844)

Lucinidae

Anodontia fragilis (PHILIPPI 1836)

Ctena decussata (0. G. COSTA 1829)
Loripes lacteus (LINNAEUS 1758)  (*)
Lucinella divaricata (LINNAEUS 1758) (%)
Myrtea spinifera (MONTAGU 1803) (*)

Mactridae

Mactra corallina (LINNAEUS 1758) %
Mactra glauca BORN 1778 (*)

Lutraria lutraria (LINNAEUS 1758)  (¥)
Spisula subtruncata (DA COSTA 1778)  (*)

Montacutidae
Kurtiella bidentata (MONTAGU 1803)

Mytilidae
Arcuatula senhousa (BENSON IN CANTOR 1842)
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Brachidontes pharaonis (P. FISCHER 1870)  Ai
Lithophaga lithophaga (LINNAEUS 1758) *
Modiolarca subpictus (CANTRAINE 1835)
Mediolus adriaticus (LAMARCK 1819) (%)
Modiolus barbatus (LINNAEUS 1758) *
Modiolus martorelli (HIDALGO 1878)
Musculus costulatus (RISSO 1826)

Musculus discors (LINNAEUS 1767)

Mytilaster minimus (POLI 1795) *

Mytilus galloprovincialis LAMARCK 1819  *

Noetidae
Striarca lactea (LINNAEUS 1758) *

Nuculanidae
Nuculana commutata (PHILIPPI 1844)
Nuculana pella (LINNAEUS 1758)  (*)

Nuculidae

Nucula aegeensis JEFFREYS 1879
Nucula nitidosa WINCKWORTH 1930
Nucula nucleus LINNAEUS 1758  (*)
Nucula sulcata BRONN 1831 (%)

Ostreidae

Crassostrea gigas (THUNBERG 1793)  Ai
Ostrea edulis LINNAEUS 1758  *

Ostrea sentina PAYRAUDEAU 1826

Pandoridae
Pandora inaequivalvis (LINNAEUS 1758) *
Pandora pinna (MONTAGU 1803)

Pectinidae

Aequipecten opercularis (LINNAEUS 1758) *
Camptonectes striatus (MULLER 1776)
Chlamys bruei (PAYRAUDEAU 1826)
Chlamys glabra (LINNAEUS 1758) *
Chlamys flexuosa (POLI 1795) *
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Chlamys islandica (MULLER 1776)

Chlamys multistriata (POLI 1795) %
Chlamys varia (LINNAEUS 1758) *
Delectopecten vitreus (GMELIN 1791)
Hyalopecten similes (LASKKEY 1811)
Lissopecten hyalinus (POLI 1795)  (*)
Pecten jacobeus (LINNAEUS 1758) *
Propeamussium fenestratum (FORBES 1844)
Propeamussium lucidum (JEFFREYS 1873)
Pseudamussium clavatum (POLI 1795)  (*)
Pseudamussium septemradiatum (MULLER 1776)

Petricolidae

Mysia undata (PENNANT 1777)  (*)
Petricola lithophaga (RETZIUS 1786) *
Phaxas pellucidus (PENNANT 1777)

Pharidae

Ensis ensis (LINNAEUS 1758) *
Ensis minor (CHENU 1843) *
Pharus legumen (LINNAEUS 1758) *

Pholadidae
Barnea candida (LINNAEUS 1758) *
Pholas dactylus LINNAEUS 1758  *

Pinnidae
Pinna nobilis LINNAEUS 1758 *

Poromyidae
Poromya granulata (NYST & WESTENDORP 1839)

Psamobiidae

Gari tellinella (LAMARCK 1818)

Gari fervensis (GMELIN 1791)

Psammobia depressa (PENNANT 1777) *

Pteriidae
Pinctada radiata (LEACH 1814) Ai
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Pteria hirundo (LINNAEUS 1758) * A
Semelidae

Abra alba (WOOD 1801) (%)

Abra longicallus (SCACCHI 1834)

Abra prismatica (MONTAGU 1808)

Abra segmentum (RECLUZ 1843)

Abra tenuis MONTAGU 1803) *

Scrobicularia cottardi (PAYRAUDEAU 1826) (¥)
Scrobicularia plana (DA COSTA 1778) *

Solecurtidae

Azorinus chamasolen (DA COSTA 1778) *
Solecurtus scopula (TURTON 1822) *
Solecurtus strigillatus (LINNAEUS 1758)  *

Solenidae
Solen marginatus (PENNANT 1777) *

Spondylidae
Spondylus gaederopus LINNAEUS 1758  *

Tellinidae

Ercopagia crassa (PENNANT 1777)
Gastrana fragilis (LINNAEUS 1758) *
Macoma cumana (O. G. COSTA 1829) (%)
Tellina balaustina LINNAEUS 1758
Tellina distorta (POLI 1791)

Tellina donacina LINNAEUS 1758  (*)
Tellina exigua POLI 1791  *

Tellina fabula GMELIN 1791

Tellina incarnata LINNAEUS 1758 %
Tellina nitida POLI 1791 *

Tellina planata LINNAEUS 1758  *
Tellina pulchella LAMARCK 1818  *
Tellina serrata BROCCHI 1814  (*)

Thraciidae
Thracia convexa (WOOD 1815)  (¥)
Thracia papyracea (POLI 1795)  (*)
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Thracia pubescens (PULTENEY 1799)  (*)
Thyasiridae
Thyasira biplicata (PHILIPPI 1836)

Ungulinidae
Diplodonta brocchi (DESHAYES 1852)
Diplodonta rotunda (MONTAGU 1803) (*)

Veneridae

Callista chione LINNAEUS 1758 %
Chamelea gallina (LINNAEUS 1758) *
Clausinella fasciata (DA COSTA 1778)
Dosinia exoleta (LINNAEUS 1758)  (*)
Dosinia lupinus (LINNAEUS 1758)  *
Gouldia minima (MTONTAGU 1803)

Irus irus (LINNAEUS 1758) *

Pitar mediterranea (DAUTZENBERG 1891)
Pitar rudis (POLI 1795) *

Tapes decussatus (LINNAEUS 1758) * A
Timoclea ovata (PENNANT 1777) (*)
Venerupis aurea (GMELIN 1790) *
Venerupis corrugata (GMELIN 1791)
Venerupis geographica (GMELIN 1790) *
Venerupis philippinarum (ADAMS & REEVE 1850) ¢ * A
Venus casina LINNAEUS 1758 *

Venus verrucosa LINNAEUS 1758 *

Scaphopoda

Dentaliidae

Dentalium inaequicostatum DAUTZEMBERG 1891  (*)
Dentalium panormum CHENU 1842  (*)

Dentalium vulgare DA COSTA 1778  (¥)

Faustiaria rubescens (DESHAYES 1825)  (¥)

Siphonodentaliidae

Antalis agile (SARS 1872)

Cadulus jeffreysii (MONTEROSATO 1875)
Entalina tetragona (BROCCHI 1814)
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Cephalopoda

Argonautidae
Argonauta argo LINNAEUS 1756 ¢ (*)

Enoploteuthidae
Abralia veranyi (RUPPELL 1884)

Histioteuthidae
Histioteuthis bonnellii (FERUSSAC 1835)

Loliginidae

Alloteuthis media (LINNAEUS 1758) (%)
Alloteuthis subulata (LAMARCK 1798)  (*¥)
Loligo forbesi STEENSTRUP 1856  (*)
Loligo vulgaris LAMARCK 1798  *

Octopodidae

Eledone cirrhosa (LAMARCK 1798) (%)

Eledone moschata LAMARCK 1799 *

Octopus macropus RISSO 18262 *

Octopus salutti VERANY 1837  (*)

Octopus vulgaris CUVIER 1797 *

Scaeurgus unicirrhus (DELLE CHIAJE 1840)  (*)
Pteroctopus tetracirrhus (DELLE CHIAJE 1840)  (*)

Ommastrephidae

Illex coindetii (VERANY 1839) (%)
Todarodes sagittatus (LAMARCK 1798) *
Todaropsis eblanae (BALL 1841)  (*)

Sepiidae

Sepia elegans BLAINVILLE 1827 *
Sepia officinalis LINNAEUS 1758  *
Sepia orbignyana FERUSSAC 1826  (*)

Sepiolidae
Neorossia caroli (JOUBIN 1902)

167



Heteroteuthis dispar (RUPPELL 1844)
Rondeletiola minor NAEF 1912) (%)

Rossia macrosoma (DELLE CHIAJE 1829) *
Sepietta oweniana PFEIFFER 1908  *
Sepiola intermedia NAEF 1912 (*)

Sepiola ligulata NAEF 1912 (*)

Sepiola rondeleti STEENSTRUP 1856  *

FRESHWATER MOLLUSCS

Gastropoda

Acroloxidae
Acroloxus lacustris (LINNAEUS 1758) *

Bithyniidae
Bithynia prespensis HADZISCE 1958
Bithynia tentaculata (LINNAEUS 1758)

Emmericiidae
Emmericia patula (BRUMATI 1838) ?  (*)

Hydrobiidae

Belgrandia ionica (SCHUTT 1980) *

Belgrandiella haesitans (WESTERLUND 1881) 2 *
Bythinella drimica RADOMAN 1976  (*) Subend.
Bythinella schmidti KUSTER 1852 *

Grossuana euxina (A. J. WAGNER 1828)

Hydrobia vitrea (RISSO 1826)

Iglica gittenbergeri A. REISCHUTZ & P. REISCHUTZ 2008  End.
Lyhnidia gjorgjevici HADZISCE 1956  Subend.
Lyhnidia sublitoralis (RADOMAN 1967)  Subend.
Malaprespia albanica RADOMAN 1973  End.
Ohridohauffenia depressa (RADOMAN 1965)  Subend.
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Ohridohauffenia sanctinaumi (RADOMAN 1964)  Subend.

Ohridohauffenia sublitoralis (RADOMAN 1962)  Subend.
Ohridohoratia polinskii (RADOMAN 1960) Subend.
Ohridohoratia pygmaea (WESTERLUND 1902)  Subend.
Ohridohoratia sturanyi (WESTERLUND 1902)  Subend.
Ohrigocea samuili HADZISCE 1956  Subend.

Ohrigocea stankovici HADZISCE 1956  Subend.
Paladilhiopsis serbica (PAVLOVIC 1913) ?

Parabythinella malaprespensis RADOMAN 1973  End.

Prespolitorea malaprespaensis(RADOMAN 1973)  Subend.

Pseudamnicola macrostoma (KUSTER 1853) 2 *
Pseudohoratia lacustris (RADOMAN 1964)  Subend.
Pseudohoratia ohridana (POLINSKI 1929)  Subend.
Radomaniola albanica (RADOMAN 1973) 2 Subend.
Radomaniola curta (KUSTER 1852)

Vinodolia scutarica RADOMAN 1973  Subend.
Zaumia kusceri (HADZISCE 1956) ¢ Subend.

Hydrocenidae
Hydrocena cattaroensis (PFEIFFER 1841)

Lymnaeidae

Galba truncatula (O. F. MULLER 1774)
Lymnaea stagnalis (LINNAEUS 1758)
Radix ampla (HARTMAN 1821) *
Radix auricularia (LINNAEUS 1758) *
Radix balthica (LINNAEUS, 1758)
Radix labiata (ROSSMASSLER 1835)
Radix pinteri SCHUTT 1974  Subend.
Radix relicta POLINSKI 1929  Subend.
Stagnicola corvus (GMELIN 1791) %
Stagnicola fuscus PFEIFFER 1821
Stagnicola palustris (O. E. MULLER 1774)

Melanopsidae
Holandriana holandrii (C. PFEIFFER 1828)

Neritidae
Theodoxus fluviatilis (LINNAEUS 1758) A
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Theodoxus varius (MENKE 1828)  Subend.
Physidae

Aplexa hypnorum (LINNAEUS 1758) *
Physa fontinalis (LINNAEUS 1758)

Physella acuta (DRAPARNAUD 1805) * A

Planorbidae

Ancylus fluviatilis O. E. MULLER 1774

Ancylus tapirulus POLINSKI 1929  Subend.
Anisus spirorbis (LINNAEUS 1758)  (*)

Anisus vortex (LINNAEUS 1758) ?

Anisus vorticulus (TROSCHEL 1834) ?
Bathyomphalus contortus (LINNAEUS 1758)
Ferrissia clessiniana (JICKELI 1882) A
Gyraulus acronicus (FERUSSAC 1807)

Gyraulus albidus RADOMAN 1953 Subend.
Gyraulus albus (O. E. MULLER 1774) *
Gyraulus crenophylus HUBENDICK & RADOMAN 1959  Subend.
Gyraulus crista (LINNAEUS 1758)

Gyraulus fontinalis HUBENDICK & RADOMAN 1959  Subend.
Gyraulus laevis (ALDER 1838)

Gyraulus lychnidicus HESSE 1928  Subend.
Gyraulus trapezoides POLINSKI 1929  Subend.
Planorbarius corneus (LINNAEUS 1758) A
Planorbis carinatus O. F. MULLER 1774 *
Planorbis planorbis (LINNAEUS 1758)

Planorbis presbensis STURANY 1894 * Subend.

Pyrgulidae

Chilopyrgula sturanyi (BRUSINA 1896) * Subend.
Ginaia munda (STURANY 1894)  Subend.
Micropyrgula stankovici (POLINSKI 1929)  Subend.
Neofossarulus stankovici POLINSKI 1929 Subend.
Ochrydopyrgula macedonica (BRUSINA 1896)  Subend.
Pyrgohydrobia grochmalickii (POLINSKI 1929)  Subend.
Pyrgula annulata (LINNAEUS 1758) *

Stankovicia baicaliiformis POLINSKI 1929  Subend.
Stankovicia pavlovici (POLINSKI 1929)  Subend.
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Stankovicia wagneri (POLINSKI 1929)  Subend.
Trachyohridia filocincta (POLINSKI 1929) ?
Xestopyrgula dybowskii (POLINSKI 1929)  Subend.

Valvatidae

Valvata cristata O. F MULLER 1774

Valvata hirsutecostata POLINSKI 1929 2 Subend.
Valvata piscinalis (O. F. MULLER 1774)

Valvata relicta POLINSKI 1929  Subend.

Valvata rhabdota STURANY 1894 Subend.
Valvata stenotrema POLINSKI 1929  Subend.

Viviparidae

Viviparus contectus (MILLET 1813)
Viviparus mamillatus (KUSTER 1852)
Viviparus viviparus (LINNAEUS 1758) A

Bivalvia

Dreissenidae
Dreissena blanci WESTERLUND 1890
Dreissena presbensis KOBELT 19150

Sphaeriidae

Musculium lacustre (O. E MULLER 1774) *
Pisidium casertanum (POLI 1791)

Pisidium moitessierianum PALADILHE 1866
Pisidium personatum MALM 1855

Pisidium subtruncatum MALM 1855
Sphaerium parenzani (GAMBETTA 1930)

Unionidae

Anodonta cygnaea LINNAEUS 1758 A
Microcondylaea bonelli (MENKE 1828)
Unio crassus PHILIPSSON 1788

Unio mancus LAMARCK 1819 A

171



TERRESTRIAL MOLLUSCS
Gastropoda

Aciculidae

Platyla banatica (ROSSMASSLER 1842)
Platyla corpulenta SUBAI 2009  Subend.
Platyla pinteri (SUBAI 1976)  Subend.
Platyla wilhelmi (A. ]. WAGNER 1810)

Renea kobelti (A.]. WAGNER 1910)  Subend.

Agriolimacidae

Deroceras agreste (LINNAEUS 1758) A
Deroceras reticulatum (O. E. MULLER 1774) A
Deroceras sturanyi (SIMROTH 1894) 2 A
Deroceras turcicum (SIMROTH 1894)

Argnidae

Agardhiella extravaganta SUBAI 2008  End.
Agardhiella skipetarica (A. ]. WAGNER 1915)
Agardhiella truncatella (L. PFEIFFER 1841)
Agardhiella zoltanorum SUBAI 2008  End.

Arionidae

Arion circumscirptus JOHNSTON 1828
Arion fasciatus (NILSSON 1823) A
Arion rufus (LINNAEUS 1758) ¢ A
Arion subfuscus (DRAPARNAUD 1805)

Azecidae
Hypnophila polita (PORRO 1838) ?
Hypnophila pupaeformis (CANTRAINE 1835)

Carychiidae
Carychium minimum O. E MULLER 1774
Carychium tridentatum (RISSO 1826)

Chondrinidae
Chondrina arcadica (REINHARDT 1881)
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Chondrina spelta (BECK 1837)

Granaria frumentum (DRAPARNAUD 1801)
Granopupa granum (DRAPARNAUD 1801)
Rupestrella philippii (CANTRAINE 1840)
Rupestrella rhodia (ROTH 1839)

Clausiliidae

Agathylla biloba (A.]. WAGNER 1914)  Subend.
Agathylla merditana (WAGNER 1914)  End.
Albinaria maculosa (DESHAYES 1835) Subend.
Albinaria scopulosa (CHARPENTIER 1852)  Subend.
Albinaria senilis (ROSSMASSLER 1836) Subend.
Alinda biplicata (MONTAGU 1803) ?  *

Balea serbiana WELTER_SCHULTES 2012
Bulgarica vetusta (ROSSMASSLER 1836)

Clausilia dubia DRAPARNAUD 1805 ?

Cochlodina laminata (MONTAGU 1803)

Delima bilabiata (WAGNER 1829)

Delima montenegrina (L. PFEIFFER 1848)  Subend.
Herilla bosniensis (PFEIFFER 1868)

Herilla illyrica (MOLLENDORFF 1899)

Herilla jabucica (BOTTGER 1907) *

Herilla ziegleri (KUSTER 1845)

Lacinaria plicata (DRAPARNAUD 1801)
Macrogastra ventricosa (DRAPARNAUD 1801) *
Medora proxima (WALDERDORFF 1864) Subend.
Montenegrina apfelbecki (STURANY 1907)  End.
Montenegrina dofleini (WAGNER 1928)  Subend.

Montenegrina drimmeri FEHER & SZEKERES 2006 End.

Montenegrina fuchsi BRANDT 1961  End.

Montenegrina helvola KUSTER 1853  End.
Montenegrina janinensis (MOUSSON 1859)  Subend.
Montenegrina laxa KUSTER 1860

Montenegrina minuscula EROS & SZEKERES 2006  End.
Montenegrina perstriata (WAGNER 1919)  Subend.
Montenegrina sattmanni NORDSIECK 1988  Subend.
Montenegrina skipetarica (SOOS 1924)  Subend.
Montenegrina subcristata KUSTER 1847  Subend.
Papillifera bidens (LINNAEUS 1758) A
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Protoherilla baleiformis (O. BOETTGER 1909)  Subend.
Protoherilla pseudofallax (H. NORDSIECK 1972)  Subend.
Sciocochlea collasi (STURANY 1904) Subend.

Siciliaria lamellata (ROSSMASSLER 1836)  Subend.
Siciliaria pantocratoris (O. BOETTGER 1889)  Subend.
Siciliaria stigmatica (ROSSMASSLER 1836)
Strigilodelima conspersa (PFEIFFER 1848)

Strigilodelima pentheri (A.]. WAGNER 1919) End.
Triloba sandrii (KUSTER 1844) Subend.

Triloba thaumasia (STURANY 1907)

Vestia roschitzi (BRANCSIK 1889)

Cochlicellidae
Cochlicella acuta (O. . MULLER 1774) A
Cochlicella barbara (LINNAEUS 1758) A

Cochlicopidae
Cochlicopa lubrica (O. E. MULLER 1774)
Cochlicopa lubricella (PORRO 1838)

Cochlostomatidae

Cochlostoma auritum (ROSSMASSLER 1837) Subend.
Cochlostoma fuchsi FEHER 2004  End.

Cochlostoma georgi (A. ]. WAGNER 1906) End.
Cochlostoma gracile (L. PFEIFFER 1849) ¢ *
Cochlostoma hoyeri (POLINSKI 1922)  End.
Cochlostoma kleciaki (M. BRAUN 1887)

Cochlostoma pinteri FEHER 2004  End.

Cochlostoma roseoli (A. ]. WAGNER 1901)

Cochlostoma scalarinum (VILLA 1841)

Cochlostoma sturanii (A. ]. WAGNER 1897)
Cochlostoma tessellatum (ROSSMASSLER 1837) 2 * Subend.

Cyclophoridae
Pholeoteras euthrix STURANY 1904

Ellobiidae
Myosotella myosotis (DRAPARNAUD 1801) *
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Enidae
Chondrula consentanea WESTERLUND 1887 ?

Chondrula lugorensis A. ]. WAGNER 1914 (= llogaraensis DHORA 2002)

End.

Chondrula macedonica A.J. WAGNER 1914
Chondrula microtragus (ROSSMASSLER 1839)
Chondrula tridens (O. F. MULLER 1774)

Ena concolor (WESTERLUND 1887)

Ena montana (DRAPARNAUD 1801)

Ena subtilis (ROSSMASSLER 1835)

Jaminia quadridens (O. E. MULLER 1774)
Mastus grandis (MOUSSON 1859)  Subend.
Merdigera obscura (O. F. MULLER 1774)
Multidentula squalina (L. PFEIFFER 1848) ?
Napaeopsis merditana (STURANY 1907) End.

Napaeopsis cefalonica (MOUSSON 1859  Subend.

Imparietula seductilis (ROSSMASSLER 1837)
Zebrina detrita (O. F. MULLER 1774)

Euconulidae
Euconulus fulvus (O. . MULLER 1774)

Ferussaciidae
Cecilioides acicula (O. F. MULLER 1774)
Cecilioides tumulorum (BOURGUIGNAT 1856)

Gastrodontidae
Zonitoides arboreus (SAY 1817) 2 A
Zonitoides nitidus (O. F. MULLER 1774)

Helicidae

Cepaea vindobonensis (PFEIFFER 1828)
Codringtonia neocrassa ZILCH 1952 * Subend.
Eobania vermiculata (O. E MULLER 1874) A
Helicigona albanica JAECKEL 1954

Helicigona albanograeca SUBAI 1995  Subend.
Helicigona apfelbecki (STURANY 1901)
Helicigona byshekensis KNIPPER 1941  Subend.
Helicigona dochii (STURANY 1907) End.
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Helicigona dunjana KNIPPER 1941 (= tujana DHORA 2002) End.
Helicigona fuchsi KNIPPER 1939  End.

Helicigona grisea (SUBAI & FEHER 2006)  End.
Helicigona harpya SUBAI 1995 End.

Helicigona hoffmanni (ROSSMASSLER 1836)
Helicigona inflata (KOBELT 1876)

Helicigona korabensis SUBAI, 1997  End.

Helicigona kulmakana (SUBAI & FEHER 2006) End.
Helicigona maranajensis (A. ]. WAGNER 1914) End.
Helicigona petrovici (A. ]. WAGNER 1914) End.
Helicigona pouzolzii (DESHAYES 1830)

Helicigona serbica (KOBELT 1872)

Helicigona setigera (ROSSMASSLER 1836)

Helicigona skipetarica SUBAI 1995 End.

Helicigona zebiana (STURANY 1907) End.

Helix aperta BORN 1778

Helix aspersa O. F. MULLER 1874 A

Helix cincta O. F. MULLER 1774 ?

Helix dormitoris (KOBELT 1898)

Helix lucorum LINNAEUS 1758

Helix secernenda ROSSMASSLER 1847

Helix vladika (KOBELT 1898)

Theba pisana (O. F. MULLER 1874) A

Helicodiscidae
Lucilla scintilla (R. T. LOWE 1852) A
Lucilla singleyanus (PILSBRY 1890) A

Helicodontidae

Helicodonta obvoluta (O. F. MULLER 1774)
Lindholmiola girva (FRIVALDSZKY 1835)
Lindholmiola lens (FERUSSAC 1832)

Hygromiidae

Candidula castriota SOOS 1924 End.
Candidula rhabdotoides (A.]. WAGNER 1828)
Cernuella virgata (DA COSTA 1778)

176



Hiltrudia kusmici (CLESSIN 1887) Subend.
Metafruticicola occidentalis SUBAI 1999  Subend.
Monacha cartusiana (O. F. MULLER 1774)

Monacha claustralis (ROSSMASSLER 1834)
Monacha emigrata (WESTERLUND 1894)  Subend.
Monacha frequens (MOUSSON, 1859)

Monacha microtricha S. H. F. JAECKEL 1954  Subend.

Monachoides fallax (A.]. WAGNER 1914)
Monachoides incarnatus (O. F. MULLER 1774)
Pseudotrichia rubiginosa (ROSSMASSLER 1838)
Semifruticicola serbica A.]. WAGNER 1914
Trochulus erjaveci (BRUSINA 1870)

Trochidea pyramidata (DRAPARNAUD 1805) A
Trochoidea trochoides (POIRET 1789) A
Xerocrassa muehelfeldtiana (ROSSMASSLER 1937)
Xerolenta obvia (MENKE 1828)

Xeromunda vulgarissima (MOUSSON 1859)  Subend.
Xeropicta derbentina (KRYNICKI 1836)

Xerotricha conspurcata (DRAPARNAUD 1801) A

Lauriidae
Lauria cylindracea (DA COSTA 1778)
Lauria sempronii (CHARPENTIER 1837)

Limacidae

Lehmania marginata (O. E. MULLER, 1774)
Lehmania nyctelia (BOURGUIGNAT 1861)
Lehmania szigethyae WIKTOR 1975  Subend.
Limacus flavus (LINNAEUS 1758) A
Limax cephalonicus SIMROTH 1886

Limax cinereoniger WOLF 1803

Limax conemenosi O. BOETTGER 1882
Limax graecus SIMROTH 1889

Limax maximus LINNAEUS 1758

Limax wohlberedti SIMROTH 1900
Malacolimax mrazeki (SIMROTH 1904)

Milacidae
Tandonia albanica (SOOS 1924)  Subend.
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Tandonia reuleauxi (CLESSIN 1887) ¢ *
Tandonia sowerbyi (A. FERUSSAC 1923) A

Oleacinidae

Poiretia compressa (MOUSSON 1859)  Subend.
Poiretia cornea (BRUMATI 1838)

Poiretia delesserti (BOURGUIGNAT 1852) Subend.

Orculidae

Orcula schmidtii (KUSTER 1843)

Orcula wagneri STURANY 1914
Pagodulina subdola (GREDLER 1856)
Sphyradium doliolum (BRUGUIERE 1792)

Pomatiasidae
Pomatias elegans (O. E. MULLER 1774) A

Punctidae
Paralaoma servilis (SHUTTLEWORTH 1852) A
Punctum pygmaeum (DRAPARNAUD 1801)

Pupillidae
Pupilla triplicata (STUDER 1820)
Pupilla sterrii (VOITH 1840)

Pyramidulidae

Pyramidula cephalonica (WESTERLUND 1898)
Pyramidula pusilla (VALLOT 1801)
Pyramidula rupestris (DRAPARNAUD 1801)

Strobilopsidae

Spelaeodiscus albanicus (A.]. WAGNER 1914)  Subend.
Spelaeodiscus unidentatus BOLE 1961

Virpazaria dhorai A., N. & P. L. REISCHUTZ 2010 End.
Virpazaria pastorpueri A., N. & P. L. REISCHUTZ 2011

Subulinidae
Rumina decollata (LINNAEUS 1758) 2 A
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Succineidae
Oxyloma elegans (RISSO 1826)
Succinella oblonga (DRAPARNAUD 1801)

Valloniidae

Acanthinula aculeata (O. F. MULLER 1774)
Gittenbergia sororcula (BENOIT 1857)
Vallonia costata (O. F. MULLER 1774)
Vallonia enniensis (GREDLER 1856)
Vallonia excentrica STERKI 1892 A
Vallonia pulchella (O. . MULLER 1774)

Vertiginidae

Columella edentula (DRAPARNAUD 1805)
Truncatellina callicratis (SCACCHI 1833)
Truncatellina claustralis (GREDLER 1856)
Truncatellina cylindrica (FERUSSAC 1807)
Truncatellina rothi (REINHARDT1916)
Vertigo angustior JEFFREYS 1830

Vertigo antivertigo (DRAPARNAUD 1801)
Vertigo pusilla O. . MULLER 1774

Vertigo pygmaea (DRAPARNAUD 1801)

Vitrinidae

Oligolimax annularis (STUDER 1820)

Oligolimax apatelus (SOOS 1924) End.
Semilimacella bonelli (TARGIONI-TOZZETTI 1873)
Semilimacella carniolica (O. BOETTGER 1884) ?
Vitrina pellucida (O. E. MULLER 1774)

Zonitidae
Aegopinella minor (STABILE 1864)
Allaegopis amphikypellon RIEDEL 1982  End.

Allaegopis skanderbegianus (POLINSKI 1924)  Subend.

Allaegopis transiens (MOUSSON 1859)  Subend.
Carpathica stussineri (A. ]. WAGNER 1895)
Daudebardia brevipes (DRAPARNAUD 1805)
Daudebardia rufa (DRAPARNAUD 1805)
Gyralina candida (A.]. WAGNER 1909)
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Gyralina circumlineata (L. PFEIFFER 1846)
Gyralina gjirokastrana RIEDEL & WELTER-SCHULTES 1996  End.
Gyralina korabensis (RIEDEL 1970) ¢ Subend.
Gyralina lunikense FEHER & EROSS 2009  End.
Gyralina nopcsai FEHER & EROSS 1999  End.
Gyralina tarabosensis (RIEDEL 1970)  End.
Oxychilus camelinus (BOURGUIGNAT 1852) A
Oxychilus cyprius (L. PFEIFFER 1847) A
Oxychilus depressus (STERKI 1880)

Oxychilus draparnaudi (BECK 1837) * A
Oxychilus glaber (ROSSMASSLER 1835)
Oxychilus hydatinus (ROSSMASSLER 1838)
Oxychilus inopinatus (ULICNY 1887)

Oxychilus juliae RIEDEL 1990  Subend.
Oxychilus planorbis (MOLLENDOREFF 1899)
Paraegopis albanicus (ROSSMASSLER 1836)
Paraegopis bizonus A. J. WAGNER 1914  End.
Paraegopis mauritii (WESTERLUND 1886) ?
Paraegopis skipetaricus A. J. WAGNER 1914  End.
Vitrea botterii (L. PFEIFFER 1853)

Vitrea contracta (WESTERLUND 1871) A
Vitrea illyrica (A. ]. WAGNER 1907)

Vitrea pygmaea (O. BOETTGER 1880)

Vitrea selecta PINTER 1972

Vitrea sturany (A. ]. WAGNER 1907) ?

Vitrea subrimata (REINHARDT 1871)
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Té dhéna paraprake pér ropalocerofaunén
e Malit té Sharrit dhe rrethinave té tij

Xhezair Abdija

Universiteti Shtetéror i Tetovés, Fakulteti i Shkencave Matematike Natyrore,
Departamenti i Biologjisé

PERMBLEDHJE

Né kété punim pér heré t€ paré prezantohen té dhénat e njé pune dyvjecare (mars
2011-néntor 2012) mbi vlerésimin sistematiko-ekologjik t& ropalocerofaunés té
malit t& Sharrit dhe t€ rrethinave t€ tij. Studimi €shté pérqendruar né 7 stacione
n€ Pollog dhe 11 stacione n€ Malin e Sharrit dhe Mavrovés. Grumbullimi i
materialit shkencor éshté béré me rrjeta entomologjike dhe ruajtur né zarfa e
dysheké entomologjiké. Materiali €shté shoqéruar me shénime pér vendgjetjet,
datén, biotopin, emrin e koleksionuesit dhe bimésin€. 3000 ekzemplarét e
grumbulluar ruhen prané fondit shkencor té departamentit t€ Biologjisé té
Universitetit t€ Tetov€s. Materiali i pércaktuar pérbéhet nga 94 lloje dhe i
pérket 5 familjeve.

Preliminary data on Ropalocera fauna of
Sharr Mountain and its surroundings

ABSTRACT

In this article are for the first time presented the data of the two years work
(March 2011 - November 2012) on the ecological and systematical evaluation
of Ropalocera fauna of Sharr Mountain and its surroundings. The study is
focused in 7 stations of Pollogu and 11 stations Sharr mountain and Mavrova.
The biological material is collected with entomological net and conserved
in entomological envelopes and mattresses. Material is labeled with data on
finding localities, data, biotop, name of the collector and vegetation. 3000
collecting specimens are preserved in scientific found of the Department of
Biology of the University of Tetova. Identification material contain of 94
species and belong to 5 families.
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Hyrje

Ropalocerofauna (Lepidoptera, Rhopalocera), né funksion t€ s€ cilés
ndérmerret ky studim, paraqget interes shkencor, praktik dhe mjedisor. Té
pagézuara si "lule fluturuese", ropalocerét ose fluturat e dit€s, pérb&jné grupin
mé t& dukshém té rendit Lepidoptera, rend me 174,250 lloje t&¢ grumbulluara
né€ 126 familje. N& boté njihen sot rreth 15000 lloje té fluturave té dités
(Rhopalocera, Diurna), ndérsa pér Evropén rreth 500. Pér lepidopterofaunén
magedonase né pérgjithési, njihen punimet e dy studiusve austriaké, REBEL
(1913) dhe THURNER (1964) dhe mé tej hulumtimet ¢ SCHEIDER &
JAKSIC (1990), KRPAC & Co (2008). Né& botimin e fundit raportohen 201
lloje pér Magedoning. Deri mé sot nuk njihen punime faunistike t&€ vecanta
maqgedonase pér ropalocerofaunén e masivit malor t&€ Sharrit dhe rrethinave té
tij. Ky punim &shté i pari i kétij lloi n€ kuadrin e studimit té ropalocerofaunés
magedonase pér kété rajon. Ai éshté i bazuar né analizén e materialit faktik
té grumbulluar deri mé tani dhe trajtimin e té¢ dhénave né njohjen edhe mé té
ploté té lepidopterofaunés magedonase.

Materiali dhe metodat

Rajoni 1 marré né studim, pér vetéshtrirjen e tij, &shté eméruar si zona
veriperéndimore ¢ Maqgedonisé. Pjesén mé té madhe té tij, e pérfshin zona
e maleve t€ Sharrit, Bistra, Bukoviku, Fush€gropa e Pollogut, ndérsa pjesén
mé té vogél ana peréndimore e Malit t&¢ Thaté. Studimi ka pérfshiré lartésité
mé t€ larmishme té zonés, nga ajo fushore-kodrinore si¢ éshté Fushégropa
e Pollogut (424-652-800 m mbi nivelin e detit), deri tek zona alpine (mbi
brezin pyjor). Materiali pér studim &shté mbledhur nga 18 stacionet brenda
periudhés dy vjecare gjat€ muajve prill — tetor té viteve kalendarike 2011-
2012 (Tab. 1), sipas metodave té njohura. N& shumicén e stacioneve jané
béré grumbullime disaheréshe t€ materialit né muaj dhe oré t€ ndryshme té
dités. Né kéto rilevime éshté shénuar shkelja ¢ habitateve sa mé karakteristike
dhe sa mé té larmishme pér nga mbulesa floristike dhe larté€sia mbi nivelin
e detit. N& ¢do stacion studimi jané marré té dhéna mbi karakteristikat e
habitatit, lart€sia mbi nivelin e detit, pozicioni gjeografik né GPS dhe data
e mbledhjes sé materialit faunistik. Kjo puné ka rezultuar né grumbullimin
e mbi 3000 individéve adult (femra dhe meshkuyj), t€ cilét ruhen n€ fondin
shkencor t€ Laboratorit t€ Zoologjisé t€ Fakultetit t¢ Shkencave Matematike
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Natyrore, t€ Universitetit t€ Tetovés. Determinimet jané kryer, bazuar né
botimet e referuara né fund, né laboratorin shkencor t€ Muzeut té Shkecave té
Natyrés né Shkup me ndihmén e stereomikroskopit té tipit Wild- M5A, duke u
mbéshtétur né karakteristikat morfologjike qé shfrytézohen né pércaktimin e té
gjitha njésive sistematike. Hera her€s pér saktésimin e determinimit, ka gené
e domosdoshme shfryté€zimi i gjenitaleve sipas sekseve. Gjaté pércaktimit nuk
jan€ marré n€ konsideraté nénllojet edhe pse numri i tyre né Republikén e
Magedonisé nuk €shté i vogél. Numri i ekzemplaréve pér llojet e determinuar
ka gené mbi i konsiderueshém dhe jo mé i vogél se pesé. Paraqitja sistematike
bazohet tek LERAUT (1977).

Tab. 1. Tabela e zonave t€ hulumtimeve n€ Fushégropén e Pollogut dhe
Malin e Sharrit

Stacionet . o o L s L.
Nr. [(lokalitetet) e Data, Muaj, | Gjerésia gjeo- | Gjatésia gjeo- | Lartésia mbi [Pérshkrimi i
L hulumtuara Viti grafike grafike niv. e detit ) [habitatit
Fushégropa e
§rop Kodrinor bimé
Pollogut 24.06.2012
Tazhingd N 42°08' 66.15"| E21°07 67.72" | 668-710m [barishtore shpon-
azhince- 25.06.2012
1 . tane
Orashje
27.07.2011 Terren Fushor,
Pérsheve- Je- . . : . L. )
2 05.06.2012 | N 42°04'16.08" | E 21°05' 38.02 475-434m |bimésie kulti-
unovc e
J 05.08.2012 vuar dhe kojrishté
20.05.2012 Gryké lumi,
3 [Nerasht N 42°05'16 34" [ E21°07'52.55" | 424 - 448m |kojrishté, bimési e
06.06.2012 kultivuar
29.04.2012
iove- 02.05.2012 ‘edhé lumi dh
g [Radiove N 41°5207.84" | E20°58'56.98" | 493 -510m |[\0edhé lumi dhe
Stence 10.06.2012 bimési e kultivuar
17.08.2012
05.07.2011
22.07.2011
ké lumi, t
5 |Pirok 14.08.2011 | N 41°54'31.15" | E 20° 52' 68.98" 610 - 635m Gry ,e umt, terre
lkodrinor
03.04.2012
04.06.2012
Mirdite - 18.08.2012 Terren me bimési
6 Raven N 41°46'30.66" | E 20°51'46.32" | 652- 659m |té kultivuar e
21.08.2012 spontane
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Terren me bimési
té kultivuar dhe

7 |Lakovicé 30.06.2012 | N 41°44'46.82" | E 20° 55' 29.69" 585 - 620m . .
spontane- rrjedhé
lumi.

Mali Sharr, .
Mavrové Terren lfodﬂrl'nor—
malor bimési
07.04.2012, spontane dhe e
. ) 30.07.2012 [N 419 57'35.14" | E20°53'45.32" | 620 -890m |kultivuar
amenjan -
8 ) 13.08.2012
Jellovjan
0R' " B .. .
9 [Lubeten 06082012 | N a2 1058700 | T30 00 1761 | 16307 1945m (Zoné alpike,
gurishté
25.06.2011
21.07.201 1, Terren malor
10 [Tearce-Jel- 14 092011, | N 420 05:41.58" | E 210 0240.68" | 679 - s10m [BFYKE lumi dhe
lloshnik bimési barishtore
25.08.2012 spontane
Brodec- Gryké lumi, bimé-
11 Veshallé 23.06.2012 | N 42°03'24.30" | E 20°30'08.32" [ 950 - 1025m [si spontane dhee
kultivuar
Lisec - 21.07.2011, e
eshké me
Kodrae N 42°00'56.73" | E 20°54' 37.02" | 1100 - 1546m )
12 . 16.08.2011 lkullota, shkurre
Diellit 15.08.2012
17.07.2011, .
Terren me bimési
- 08.08.2011,
13 R,akovec N 41°55'42.65" | E 20° 48' 24.79" | 830 - 1650m SI')OHta'I.le dhe
Bistravec 07.08.2012 bjeshké (rajon
subalpin ).
19.08.2012
A Rajon alpin, gu-
14 |Ligenii Zi 11.08.2012 [ N 41°55'36.95" | E 20° 45' 36.95" 2122m R
q rishté dhe kullota.
02.06.2012, MTerren
iné- 03.06.2012 malor,gryké lumi
15 NegOtl.n?. N 41°53'56.78" | E20°52'32.77" | 720 - 925m
Llomnicé 29.06.2012, ( barishté dhe
12.08.2012 pyll)
Lavrovs 05.05.2012 ks Lumi bim
avrove- o o ryké lumi, bimé
N 41°42' 06 20°45' 26 1011 m
16 Radiké 21(;%222%1122 barishtore-pyll
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s ]01.092012, —
17 [Vavrove N41°3537.12" | E20°40'20.84" | 1180 -1305m [Djeshké(kullota
Gali¢nik 08.09. 2012 dhe gurrishté )

Khenovice | 24082012 | N 41°4302.18" | E20°53' 26.46" | 660 - 750m [Lerren kodrinor,
18 bimési e kultivuar

-Simnicé
dhe spontane

Rezultatet dhe diskutimi

Nga determinimi jané identifikuar 94 lloje qé u pérkasin 69 gjinive t€ 5
familjeve té ropaloceréve (Tab. 2).

Tab. 2. Llojet e pércaktuara dhe vendtakimet e grumbullimit t& tyre

N Familja, gjinia Lloji Vendtakimi (stacionet 1-18)
1 HESPERIIDAE

1. Erynnis Schrk. 1. E. tages L. 2,3,5,7,8,10,12, 15,16

2. Carcharodus Hbn. | 2. C. alceae Esp. 1,3,4,5,6,7,8,9,10,12,13,16,17, 18
3. C. flocciferus Zell. 5

3. Spialia Swin. 4. S. phlomidis Herr & Sch.  [1,7

4. Pyrgus Hbn. 5. P. malvae L. 1,3,4,5,7,10,11,12, 15, 16
6. P. armoricanus Oberth. |1, 2,3,5,8,12, 13, 151, 16, 18
7. P. alveus Hbn. 12,13,15

5. Thymelicus Hbn. 8. Th. sylvestris Poda. 1, 3,10
9. Th. liineolus Ochs. 1,3,10

6. Hesperia Fabr. 10. H. comma L. 5,6, 9,10, 12,13,17

7. Ochlodes Scudd. 11. O. venatus Brem & Gr. 5, 10, 12, 13,

2 PAPILIONIDAE
8. Parnassius Latr. 12. P. mnemosyne L. 5,11,13,17
9. Zerynthia Ochs 13. Z. cerisyi Godr. 2,3,4,5,
10. Iphiclides Hbn. 14. 1. podalirius L. 1,2,3,4,5,6,7,8,10,11, 12, 13, 15,16, 17,18
11. Papilio L. 15. P. machaon L. 1,2,3,7,13
3 PIERIDAE
12. Leptidea Billb. 16. L. sinapis L. 1,2,3,4,5,6,7,8,10,11, 15, 16, 18
13. Aporia Hbn. 17. A. crataegi L. 2,3,4,5,6,7,8,10, 11, 12,13, 15,. 16, 17, 18
14. Pieris Schrk. 18. P. brassicae L. 2,3,4,5,6,7,8,10,11,12, 13, 15, 16, 17, 18,
19. P. rapae L. 1,2,3,4,5,6,7,8,10,11, 12,13, 15, 16, 17,
18
20. P. manni Mayer 1,2,3,4,5,6,7,8,10,11, 12,13, 15, 16, 17,
18
1. P. napi L. 1,2,3,4,5,6,7,8,10, 11, 12, 13, 15, 16, 17,
18
15. Pontia Fabr. 22. P. daplidice L. 2,3,4,5,6,7,8,10,11, 12,13, 15,16, 17,18
16. Anthocaris Boisd.  [23. A. cardamines L. 4,5,11, 15,16
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17. Colias Fabr.

24

. C. crocea Fourc.

1,2,3,4,5,6,7,8,10,11, 12, 13, 15,16, 17,18

18. Gonepteryx Leach [25. G. rhamni L. 1,2,3,4,5,8,10, 13, 14
LYCAENIDAE
19. Thecla Fabr. 26. Th. betulae L. 10, 13, 16
20. Satyrium Scudd.  |27. S. ilicis Esp. 5,8, 15
28. S. w-album Knoch 13,15

21. Callophrys Billb.

29

.C. rubi L.

3,4,5,8,10,11, 13,16

22. Lycaena Fabr.

30

. L. phlaeas L.

1,2,3,4,5,6,7,8,9,11,12,13,15,16, 17, 18

23. Heodes Dim.

31

. H. virgaurea L.

8,9,10, 12,13, 14, 16,17

32

. H. tityrus Poda.

5,6,7,8,10,11, 12, 15, 16, 17

24. Thersamolycaena
Ver.

33

. Th. alciphron Rott.

2, 3,7,8,10,11, 13,15, 16

34

. Th. dispar Hawor.

3,4,5,7,8,10,11, 12,13, 15, 16

25. Leptodes Scudd.

35

. L. pirithous L.

2,3,4,5,6,8,10,13,15

26. Cupido Schrk.

36

. C. minimus Fuessl.

1,3,5,6,10,12, 15,17

27. Celastrina Tutt.

37

. C. argiolus L.

2, 3,4,5,6,7,10,11,12, 14, 15, 16

28. Glaucopsyche Scud

38

. G. alexis Poda

10. 11,15, 16

29. Maculinea Eck. 39. M. .arion L. 15,16
30. Jolana Beth. 40. . iolas Ochs. 15
31. Pseudophilotes Beur.41. P. vicrama Moore 5,7, 15
32. Scolitantides Hbn. 42. S. orion Pallas. 7,11, 15,16
33. Cyaniris Dalm. K3. C. semiargus Rott. 1,3,4,7,10, 11, 12, 15, 16
34. Polyommatus Latr. {4. P. ripartii Freyer. 4, 13
45. P amanda Scheid. 3,15, 16
146. P. thersites Cant. 15,16
7. P. bellargus Rott. 3,5,6,7,11,12, 14, 15, 16, 17
8. P. daphnis Den & Rott. 15,16

35. Aricia Reien.

49

. A. agestis Den & Schff

1,2,3,4,5,6,7,8,10,11, 12,13, 15, 16, 17,
18

36. Eumedonia Forst.

50

. E. eumedon Esper.

13

37. Plebejus Kluk. 51. P. argus L. 1,3,6,10,11,12,15,16,17, 18
52. P idas L. 1,2,3,10,12, 15,16, 17
NYMPHALIDAE
38. Pararge Hbn. 53. P. aegeria L. 2,3,4,5,6,7,8,10,11, 12,13, 15,16, 17
39. Lasiommata Hp 54. L. megera L. 2, 3,5,8,9,10,11
& W.
55. L. maera L. 9, 10,11, 12
40. Coenonympha Hbn.[56. C. arcania L. 5,12, 13
57. C. pamphilus L. 1...18
41. Pyronia Hbn. 58. P, tithonus L. 2,4,5,8,10, 12
2. Aphantopus Wall.  [59. A. hyperantus L. 2,8,10,12, 13
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43. Hyponephele 60. H. lycaon Kuhn. 9,13, 14
[Musch.
61. H. lupina Costa. 7,8,10,11,12,13
44. Maniola Schrk. 62. M. jurtina L. 1...18
5. Erebia Dalm. 63. E. euryale Esper. 12,13
64. E. medusa Den & Schiff. 13, 15, 16
65. E. ottoman Herr-Schiff 9,12, 13, 14
46. Melanargia Meig. [66. M. galathea L. 1,4.18
67. M. larissa Geyer 1
7. Brintesia Fruhs. 68. B. circe Fabr. 6,7, 16
48. Arethusana Lesse  [69. A. arethusa Den&Schiff |1, 5,6,7,9, 10, 11,12,13, 15,17, 18
49. Chazara Moore 70. Ch. brisei L. 17
50. Apatura Fabr. 71. A. ilia Den & Schiff 2, 4,5,7,10
51. Argynnis Fabrf. 72. A. paphia L. 2,3,4,5,6,7,8,10,11, 12, 15,16, 17, 18
52. Pandoriana Warr. |73. P. pandora Den & Schiff |2, 6, 8, 10
53. Speyeria Scudd 74. S. aglaja L. 7,8,9,11,12,13,16
54. Fabriciana Reus  |75. E adippe Den & Schiff 8, 10, 13, 14, 15
76. E. niobe L. 3, 6,10, 15
55. Issoria Hbn. 77. I. lathonia L 1.18
56. Boloria Moore 78. B. pales Den & Schiff 13, 14, 15
79. B. graeca Staud. 14, 15
57. Clossiana Reus 80. CL. euphrosyne L. 8,17
58. Azuritis Boud. 81. A. reducta Staud. 2,4, 5,6,8,10, 15, 16
59. Nymphalis Kluk  |82. N. polychloros L. 4,5,10,12, 13
83. N. antiopa L. 5,7,10,13, 14
60. Inachis Hbn. 84. I. io L. 2, 4, 5,10, 12,13
61. Vanessa Fabr. 85. V. atalanta L. 1..18
62. Cynthia Fabr. 86. C. cardui L. 1.18
63. Aglais Dalm. 87. A. urticae L. 1,2,3,4,5,9,10, 11, 14, 15, 16
64. Polygonia Hbn. 88. P. c-album L. 1,2,3,4,4,6,7,8,10, 11, 12,13, 15, 15, 17,
18
65. Melitaea Fabr. 89. M. cinxia L. 8,12, 16,17

90. M. trivia Den & Schiff.

3,4,8,9,11,12,13, 15

66. Cinclidia Hbn.

91. C. phoebe Den & Schiff

1,2,3,4,5,6,7,8,11,12,13, 14, 16, 17

67. Didymaeformia Ver.

92. D. didyma Esp.

1.18

68. Mellicta Billb.

93. M. athalia Rott.

1,2,3,4,5,6,7,8,10,11, 12,13, 15, 16, 18

69. Euphydryas Scudd.

94. E. aurinia Rott.

16

Pérfundime

Né botimet e autoréve té€ tjeré vendas dhe t€ huaj, nuk béhet fjalé pér
ropalocerofaunén e zonés soné t€ studimit, prandaj t& dhénat qé po paragiten
pErb&jné njé kontribut té ri pér ropalocerofaunén magedonase.
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Materiali i1 pércaktuar pérbéhet nga 94 lloje, qé u pérkasin 69 gjinive t& 5
familjeve té ropaloceréve, ¢ka déshmon pér njé ropalocerofauné té pasur té
masivit t& Sharrit dhe t€ rrethinave t€ tij, por e ngjashme me t€ zonave té tjera
té Magedonisg.

Shtrirje t€ gjeré né t& gjitha lartésité e masivit t€ Sharrit kané llojet e familjes
Pieridae dhe disa lloje té veganta té familjeve té tjera.

T€ kudogjendur jané llojet kosmopolité 1. podalirius, M. jurtina, V. atalanta,
C. cardui.

N¢ analizén e deritanishme ndihet mungesa e disa llojeve té lartésive té gjinisé€
Erebia dhe Parnassius.

Pérpunimi i métejshém i1 materialit t€ ropaloceréve t& zonés né studim do
té plotésojé kuadrin entomologjik té ropalocerofaunés maqedonase pér kété
rajon.

Referencat

ABDIJEV, S. 1993-1995: Butterfies of Bulgaria. Part 1 (21-54), Part 2 (17-
78). Sofje.

BLAB, J. & Co. 1988: Sauvons les papillons. (30-186). Paris

HIGGINS, L. & RIELY, N. 1983:Butterflies of Britain and Europa.. London

KRPAC, V. & Co. 2008: Check list of butterflies in Macedonia. Vol. 19, Nr 19
(7-67). Skopje

LERAUT, P. 1977: Liste sistematique et synonymique des Lepidopteres de
Francé, Belgique et corse. (77-194, 389). Paris.

MISJA, K. 2005: Fluturat e Shqipérisé, Rhopalocera (Monografi, 16-2050).
Tirané

REBEL, H. 1913: Studien uber die Lepidopterenfauna der Balkanlander, ihr
Wiesenschaftliche Verwertung. Vien

SCHEIDER, P. & JAKSIC, P. 1990: Die Tagfalter von Jugoslaéisch
Mazedonien Diurna. (1-82). Munchen..

THURNER, J. 1964: Die Lepidopterenfauna Jugoslavisch Macedonien. Mus.
Ma c. Sci. Nat. (1-154). Skopje

TOLMAR, T. & LEVINGTON, 1998: Die Tagfalter Europas und
Nordwestafrikas. Stutgart.

189



Universiteti i Shkodrés “Luigj Gurakuqi”
Bul. Shk., Ser. Shk. Nat., 2014. Nr. 64: 190-202

Shpendét e sistemeve té habitateve ujore
té ligenit te Shkodrés dhe pellgut ujembledhés té tij

Dritan Dhora
Agjencia Rajonale e Mjedisit, Shkodér

PERMBLEDHJE

Pér heré té par€ pér ligenin e Shkodrés dhe pellgun ujémbledhés té tij, jepet
lista e 168 specieve té shpendéve t€ sistemeve t€ habitateve ujore, s€ bashku
mé t€ dhénat ekologjike dhe zoogjeografike. 121 prej tyre jan€ gjetur né t€ dy
anét e kufirit, cka indikon pér njé ekosistem té shéndoshé.

137 specie jané migruese, 98 diméruese, 88 folezuese. Ké&to shifra tregojné
nevojén e menaxhimit t€ integruar.

91 specie pérfshihen né listat e numérimit t€ shpendéve té kryera n€ dy dekadat
e fundit, ndérsa diferenca prej 77 speciesh nuk jané paré mé prej dy dekadash
né zonat e numérimit. Rreth 2/3 e kétij numri i takon ligenit t€ Shkodrés, i cili
i nénshtrohet sé€ paku dy heré né vit numérimit t€ shpendéve.

Pér t€ ripértériré ornitofaunén e ligenit té¢ Shkodré€s pér mospérkeqésimin e
situat€s, si dhe kryerjen e veprimeve menaxhuese, kérkohen t€ b&hen studime
serioze pér njohjen e faktoréve rajonalé, lokalé, kozmiké, etj.

Birds of water habitat systems of the Lake of
Shkodra and it's Cachment Area

ABSTRACT

For the first time for Lake of Shkodra and it’s Cachment Area, 168 bird species
of water habitat systems , together with ecological and geographical data, are
given. 121 of whiches are found in both sides of the border, what indicate a
healthy ecosystem.

137 species are migratory, 98 wintering, 88 nesting. These ciphers tell on the
necessity of the integrated management.

91 species are included in counting lists of birds carried out last two decades,
while difference of 77 species are not seen more from two decades in counting
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area. Around 2/3 of this number belongs to the Lake of Shkodra, which is
subdued at least two times per year the bird counting.

In order to restore the lake ornithofauna it is necessary to carried out serious
studies for recognation of regional, local, cosmic etc. factors of the aggravated
situation, also management activities.

Hyrje

Si¢ shkruhettek (DHORA, 2005), vlerésuar tek MEDWET (Habitat description
system), habitatet ujore t€ ligenit té Shkodrés dhe pellgut ujémbledhés
té tij 1 pérkasin tri sistemeve t& habitateve ujore: lakustrine, palustrine
dhe riverine. Ké&to habitate jané shumé té larmishme dhe gjenden né krejt
pellgun ujémbledhés t€ ligenit. Té gjitha kéto habitate bashkohen fizikisht
dhe ekologjikisht me veté ligenin népérmjet komponentit abiotik-ujé. Né
ményra dhe rrugé t€ ndryshme edhe bota e gjallé e tyre gjithashtu komunikon.
Veganérisht kété mund ta themi pér shpendét, si komuniteti mé dinamik, me
distanca mjaft t&¢ m&dha ¢vendosjeje. Kur éshté fjala pér shpendét, koncepti i
habitatit zgjerohet deri n€ pérmasat ¢ sistemit té habitateve, bile, m& shpesh,
té sistemeve té habitateve ujore.

T€ marré né két€ kontekst, vlerésojmé se, ka réndési té madhe njohja e
specieve t€ shpendéve t€ sistemeve ujore té ligenit té Shkodrés dhe t€ pellgut
ujémbledhés té tij, e gjetjeve té tyre n€ kohé, e dukurive t€ migrimit dhe
folezimit, e statusit t&€ kércénimit et;.

Pikérisht né kété artikull, jepet lista e specieve té€ shpendéve t€ sistemeve ujore
té ligenit dhe pellgut, sé bashku me kéto t€ dhéna, si dhe béhén komentet
pérkatése.

Materiali dhe metodat

Studimi bazohet né listén e shpendéve t€ ligenit t€ Shkodrés dhe pellgut
ujémbledhés té tij, té botuar pak kohé mé paré (DHORA 2012).

Prej késaj liste jané marré speciet € tek ITUCN (2012) pércaktohen si té
sistemeve té habitateve t€ ujérave té émbla, té tokés dhe t& ujérave té émbla,
detare dhe té ujérave té €émbla, ose t€ tri sistemeve.

T€ dhénat qé€ jepen né listé, lidhur me dimérimin ose folezimin, jané€ marr€ prej
listés sé pérgjithshme t€ sipérpérmendur, t€ cilat jané verifikuar paraprakisht
né botime t€ ndryshme, sidomos BRUUN et al. (1990), JONSSON (1992),
PETERSON (1994).

T& dhénat mbi gjetjet né Shqipéri dhe Malin e Zi, jané marré, po ashtu, nga
lista e pérgjithshme.
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Kategorité e kércénimit né shkallé evropiane jané marré pér ¢do specie tek
IUCN (2012).

Speciet e shénuara me + pérfshihen né listat e shpendéve t€ numéruara n€ disa
vite prej dy dekadave té fundit. Rezultatet e pabotuara prej numérimeve té
viteve té fundit nuk kané sjellur informacione t€ ndryshme.

Rezultatet dhe diskutimi

ME poshté jepet tabela me speciet e shpendéve té sistemeve t€ habitateve ujore
té ligenit té Shkodrés dhe pellgut ujémbledhés té tij, t€ emértuara shkencérisht
dhe né shqip, t€ grupuara sipas familjeve dhe té renditura alfabetikisht sipas
familjeve dhe rendeve pérkatése, si dhe t€ shoqéruara me té dhéna cko-
gjeografike

Lista e specieve té shpendéve té sistemeve té habitateve ujore

té ligenit t& Shkodrés dhe pellgut ujiembledhés té tij

Shkurtime / Abbreviations:

M Mali i Zi / Montenegro
Sh Shqipéria / Albania

D Dimérues, endacaké / Wintering, wandering

F Folezuese / Nesting

() Té dhénat jo té sigurta / Insecure data

+ Numeéruar dy dekadat e fundit / Counting two last decades

EN Endangered / Rrezikuar
VU  Vulnerable / Kércénuar
NT Near Threatened / Thuajse e kércénuar

LC Least Concern / Shqetésim fare i vogel

Emri shkencor / Emri né shqip / Té dhéna eko- gjeografike /
Scientific name Albanian name Eco-geographical data
AVES

Anseriformes
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Anatidae

Aix galericulata
Anas acuta

Anas clypeata
Anas crecca

Anas penelope
Anas platyrhychos
Anas querquedula
Anas strepera
Anser albifrons
Anser anser
Anser erythropus
Anser fabialis
Aythya ferina
Aythya fuligula
Aythya marila
Aythya nyroca
Branta ruficollis
Bucephala clangula
Cygnus cygnus
Cygnus olor

Marmaronetta angustirostris

Melanitta fusca
Mergellus albellus
Mergus merganser
Mergus serrator
Netta rufina

Oxyura leucocephala
Somateria mollissima
Tadorna tadorna

Apodiformes

Apodidae
Apus apus
Tachymarptis melba

rosa mandariné
bishtra

rosa sqeplugé

rosa kere
kryekuge e madhe
rosa e vendit
marsatorja

rosa e pérhime
pata belbe

pata kullashe

pata e vogél

pata e arave
kryekuqe e mjeme
balisha

rosa zhytése
kryekugqe e vogél
ata gushékuqe
rosa me katér sy
mjelma qafédrejté
mjelma me xhungé
rosa e mermerté
rosa kadife

zhytés i bardhé
zhytés i mesém
zhytés me ¢allmé
murcaku

rosa kryebardhé
pata e detit

shota

dejka
dejka e malit

Sh, D, LC

M, Sh, D, LC, +
M, Sh, D, LC, +
M, Sh, D, LC, +
M, Sh, D, LC, +
M, Sh, D, E LC, +
M, Sh, E LC

M, Sh, D, LC, +
M, Sh, D, LC

M, Sh, D, (F), LC
M, (D), VU

M, Sh, D, LC

M, Sh, D, LC, +
M, Sh, D, LC, +
M, Sh, D, LC, +
M, Sh, D, E NT, +
Sh, (D), EN

M, Sh, D, LC, +
M, Sh, D, LC

M, Sh, (D), LC
M, VU

M, D, EN, +

M, Sh, D, LC, +
M, Sh, D, LC

M, Sh, D, LC, +
M, Sh, D, LC, +
Sh, D, E EN

Sh, D, LC, +

Sh, D, LC, +

M, Sh, E LC, +
M, Sh, E LC
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Charadriiformes

Charadriidae
Charadrius alexandrinus
Charadrius dubius
Charadrius hiaticula
Pluvialis squatarola
Vanellus vanellus
Vanellus spinosus

Glareolidae
Glareola pratincola

Haematopodidae
Haematopus ostralegus

Laridae

Larus argentatus
Larus cachinnans
Larus canus

Larus fuscus

Larus genei

Larus melanocephalus
Larus minutus

Larus ridibundus

Recurvirostridae
Himantopus himantopus
Recurvirostra avosetta

Scolopacidae
Actitis hypoleucos
Calidris alba
Calidris alpina
Calidris ferruginea
Calidris minuta
Gallinago gallinago
Gallinago media
Limosa limosa
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vrapuesi gushébardhé

vrapuesi i vogél
vrapuesi qafézi
vrapuesi i hirté
cingla

vrapuesi kokézi

bishtdalléndyshe

laraska e detit

pulébardha e argjenté
pulébardha kémbéverdhé
pulébardha e pérhime
pulébardha shpinézezé
pulébardha sqepgjaté
pulébardha kokézezé
pulébardha e vogél
pulébardha e zakonshme

kalorési
sqepbiza

qyrylyku i vogél
gjelaci i rérés

gjelaci barkzi

gjelaci i kuq

gjelaci i vogeél

shepka e ujit

shepka e madhe e ujit
gjelaci bishtzi

Sh, E LC, +

M, Sh, E LC, +
M, LC

Sh, D, LC, +

M, Sh, D, E LC, +
M, LC

M, Sh,E LC

M, Sh, D, LC

M, Sh, D, E LC
Sh, D, E LC, +
M, Sh, D, LC, +
Sh, D, LC, +
Sh, LC

Sh, D, LC, +
M, D, LC, +

M, Sh, D, LC, +

M, Sh,ELC, +
Sh, D, E LC

M, Sh,D,E LC, +
Sh, D, LC, +

M, Sh, D, LC

M, LC

M, Sh, D, LC

M, Sh, D, LC, +
M, Sh, NT

M, Sh, D, NT, +



Lymnocryptes minimus
Numenius arquata
Numenius phaeopus
Philomachus pugnax
Tringa erythropus
Tringa glareola

Tringa nebularia
Tringa ochropus
Tringa stagnatilis
Tringa totanus

Sternidae

Chlidonias hybrida
Chlidonias leucopterus
Chlidonias niger
Sterna albifrons
Sterna caspia

Sterna hirundo

Sterna nilotica

Sterna sandvicensis

Ciconiiformes

Ardeidae

Ardea cinerea
Ardea purpurea
Ardeola ralloides
Botaurus stellaris
Bubulcus ibis
Casmerodius alba
Egretta garzetta
Egretta gularis
Ixobrychus minutus
Nycticorax nycticorax

Ciconiidae
Ciconia ciconia
Ciconia nigra

shepka e vogél e ujit
koiliku i madh
koiliku mesatar
luftétari

qyrylyku i murmé
qyrylyku i zallit
qyrylyku i madh
qyrylyku kémbéhirté
qyrylyku i pellgjeve
qyrylyku sqepkuq

M, Sh, D, LC
Sh, D, NT, +
Sh, LC

M, Sh, D, LC, +

M, D, LC
M, Sh, LC
M, Sh, D, LC

M, Sh, D, LC, +

M, LC
M, Sh,E LC, +

dalléndyshja gushébardhé e detitM, Sh, E LC, +
dalléndyshja krahébardhé e detitM, Sh, LC

dalléndyshja e zezé e detit
dalléndyshja e vogél e detit
dalléndyshja e madhe e detit
dalléndyshja e zakonshme e detit

M, Sh, E LC
M, Sh, E LC
M, Sh, LC

M, Sh, E LC

dalléndyshja sqeptrashé e detit M, LC

dalléndyshja kémbéshkurtér e detit

capka e pérhime e madhe

capka e rrushit

capka e verdhé

gakthi

capka lopgare

capka e bardhé e madhe
capka e bardhé e vogeél
capka e pérhime e vogél
gakthi i vogél

capka e natés

lejleku i bardhé
lejleku i zi

Sh, LC

M, Sh, D, E LC,

M, Sh, E LC
M, Sh, E LC
M, Sh, D, E LC
Sh, LC

M, Sh, D, E LC,

M, Sh, E LC, +
M, LC

M, Sh, E LC, +
M, Sh, E LC

M, Sh, E LC
M, LC

+

+
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Threskiornithidae
Platalea leucorodia
Plegadis falcinellus

Coraciiformes

Alcedinidae
Alcedo atthis

Meropidae
Merops apiaster

Cuculiformes

Cuculidae
Cuculus canorus
Clamator glandarius

Falconiformes

Accipitridae
Accipiter brevipes
Accipiter nisus
Aquila clanga
Aquila fasciatus
Aquila heliaca
Buteo buteo

Circus aeruginosus
Circus cyaneus
Circus macrourus
Circus pygarcus
Haliaeetus albicilla
Milvus migrans

Neophron percnopterus

Falconidae

Falco cherrug
Falco peregrinus
Falco subbuteo
Falco vespertinus
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capka sqepshpatuke
koiliku i zi

bilbili peshkatar

babilja

qygja
qyqgja me gafké

fajkua kémbéshkurtér
pitajku

shqipja e rosave
shqipja si fajkua
shqipja perandorake
huta

shqipja e kénetés
shqipja e fushés
shqipja e zbeté
shqipja e baltageve
shqipja e detit

qifti zeshkan

kali i qyqes

skifteri i gjuetisé
krahéthati

skifteri i druréve
skifteri kémbékuq

M, Sh, E LC
M, Sh, E LC

M, Sh, D, E LC, +

M, Sh, E LC, +

M, Sh, E LC, +
M, LC

M, Sh, ELC, +
M, Sh,D,E LC, +
M, Sh, D, VU, +
M, D, E LC

M, Sh, VU

M, Sh,D,E LC, +
M, Sh,D,E LC, +
M, Sh, D, LC, +
M, D, NT

M, Sh, LC

M, Sh,D,E LC, +
M, E LC

M, Sh, E EN

M, EN

M, Sh,D,E LC, +
M, E LC

M, Sh, NT



Pandionidae
Pandion heliaetus

Galliformes

Tetraonidae
Tetrao tetrix

Gaviiformes

Gaviidae

Gavia arctica
Gavia immer
Gavia stellata

Rallidae

Crex crex

Fulica atra
Gallinula chloropus
Porzana parva
Porzana porzana
Porzana pusilla
Rallus aquaticus

Gruiformes

Gruidae
Grus grus

Passeriformes

Aegithalidae
Aegithalos caudatus

Alaudidae
Alauda arvensis

Cinclidae
Cinclus cinclus

Corvidae

shqipja peshkngrénése

gjeli bishtliré

nori gushézi
nori i madh
nori gushékuq

prijési i shkurtés
bajukla

pula e ujit
porzana e vogél
porzana pikaloshe
porzana frikacake
gjeli i ujit

korila

trishtili bishtgjaté

larushja

meéllénja e ujit

M, Sh, LC

Sh, D, E LC

M, Sh, D, LC, +
M, LC
Sh, D, LC, +

M, Sh, E LC

M, Sh, D, E LG, +
M, Sh, D, E LC, +
M, Sh, E LC

M, Sh, D, E LC
M, E LC

M, Sh, D, E LC, +

M, Sh, (D), LC

M,D,E LC

M, Sh,D,E LC, +

M,D,E LC, +
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Corvus corone

Emberizidae

Emberiza schoeniclus

Fringillidae
Carduelis carduelis

Hirundinida
Hirundo daurica
Delichon urbicum
Hirundo rupestris
Hirundo rustica
Riparia riparia

Laniidae
Lanius collurio
Lanius excubitor

Motacillidae
Anthus cervinus
Anthus pratensis
Anthus spinoletta
Motacilla alba
Motacilla cinerea
Motacilla flava

Muscicapidae
Oenanthe oenanthe
Saxicola torquatus

Paradoxornithidae
Panurus biarmicus

Passeridae
Passer domesticus

Remizidae
Remiz pendulinus

198

sorra

cerla e kallamishteve

gardalina

dalléndyshja kérbishtkuqe
dalléndyshja kérbishtbardhé
dalléndyshja e guréve
dalléndyshja bishtgérshéré
dalléndyshja e lumit

tokmaku
larushi i madh i pérhimté

drenja gushékuqe
drenja e luadhit
drenja e malit

bishtundési i bardhé

bishtundési i malit
bishtundési i verdhé

bishtbardha e grurit
ceku kokeézi

trishtili mustaqezi

trumcaku

kolovatési

M, Sh, D, E LC, +

M, Sh, D, E LC, +

M, Sh, D, E LC, +

M, Sh,E LC, +
M, Sh,E LC, +
M, E LC, +

M, Sh,E LC, +
M, Sh, E LC

M, Sh,E LC, +
M, Sh, D, LC, +

M, Sh, LC

M, Sh, D, LC, +
M, Sh, D, E LC, +
M, Sh, D, E LC, +
M, Sh, D, E LC
M, Sh,E LC, +

M, Sh,E LC, +
M, Sh, D, E LC, +

Sh, D, E LC, +

M, Sh, D, E LC, +

M, Sh, D, E LC, +



Sylviidae

Acrocephalus arundinaceus
Acrocephalus melanopogon

Acrocephalus palustris

Acrocephalus schoenobaenus

Acrocephalus scirpaceus
Cettia cetti
Phylloscopus trochilus
Sylvia curruca

Pelecaniformes

Pelecanidae
Pelecanus crispus
Pelecanus onocrotalus

Phalacrocoracidae

Phalacrocorax aristotelis

Phalacrocorax carbo
Phalacrocorax pygmeus

Piciformes

Picidae
Dendrocopos minor

Podicipediformes

Podicipedidae
Podiceps auritus
Podiceps cristatus
Podiceps grisegena
Podiceps nigricollis
Tachybaptus ruficollis

Strigiformes

Tytonidae
Tyto alba

cika e gjerdheve
cika me mustaqe
¢ika e verdheme

¢ika e zhukave

¢ika e kallamishteve
bilbili i kénetés

fishkéllyesi gushéverdhé
bilbilthi i zakonshém

pelikani kagurrel
pelikani rozé

karabullaku me cafké
karabullaku i detit
karabullaku i vogél

qukapiku i vogél

zhytrra veshéarté
zhytrra e madhe
zhytrra faqehirté
zhytrra gushézezé
zhytrra e vogél

kukuvajka fytyrébardhé

M, Sh,E LC, +
M, D, LC

M, Sh, E LC

M, Sh, E LC

M, Sh,E LC, +
M, Sh, D, E LC, +
M, Sh, LC

M, Sh,E LC, +

M, Sh,D,E VU, +
M, Sh, LC

M, Sh, D, (F), LC
M, Sh, D, E LC, +
M, Sh, D, E LC, +

M, Sh, D, E LC, +

M, D, LC, +

M, Sh,D,E LC, +
M, Sh, D, LC, +
M, Sh,D,E LC, +
M, Sh,D,E LC, +

Sh,D,E LC, +
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Strigidae
Asio flammeus bufi veshéshkurtér M, D, LC

Lista e shpendéve té ligenit t€ Shkodrés dhe pellgut ujémbledhés té tij pérmban
gjithsej 283 specie (282 tek DHORA 2012 plus Podiceps auritus, qé figuron
né listat e kohéve t& fundit t€ numérimit t€ shpendéve t€ ligenit), qé pérbén
rreth 35.2 % t€ numrit t€ specieve té Evropés.

Si¢ shihet né tabelé, 168 specie jané té sistemeve té habitateve ujore té ligenit
té Shkodrés dhe pellgut ujémbledhés té tij, shprehur ndryshe 59.4 % té numrit
total t€ shpendéve t€ sistemeve t€ habitateve ujore dhe tok&sore t€ ligenit dhe
pellgut t€ tij. Prej kétij numri total prej 168 speciesh, 142 jané t€ gjetur né
pjesén e Shqipérisé, pra 84.5 % e totalit; 147 né pjesén e Malit té Zi, pra 87.5
% e totalit, si dhe prej kétyre numrave 121 specie jané gjetur né t&€ dy anét.
98 specie jané diméruese, ose shprehur ndryshe 58.3 % e totalit t& specieve té
sistemeve té habitateve ujore t€ ligenit dhe pellgut, llogaritur kétu dimé&ruesit
e zakonshém, jo t&€ zakonshém dhe té€ rrallé n€ két€ dukuri.

Nga numri i pérgjithshém, 88 specie jané folezuese, ose 52.4 % e totalit (37
specie jané miréfilli té ligenit), llogaritur kétu folezuesit e zakonshém, jo té
zakonshém dhe t¢€ rrallé né kété dukuri.

Si¢ shihet né tabel€, 137 specie jané migruese, pra 72.6 % té totalit dhe kjo
dukuri ésht€ mé shumé e shprehur tek speciet miréfilli ujore, ndérsa diferenca,
pra 46 specie, jané diméruese dhe folezuese, pra ndryshe 27.4 % e totalit.
Nga 168 specie t€ gjetura né sistemet e habitateve ujore té ligenit dhe pellgut
té tij, 91 specie né total, ose 54.2 % e totalit gjenden né listat ¢ numé&rimit t&
shpendéve té kryera né dy dekadat e fundit, ndérsa pér diferencén, pra pér 77
specie nuk ka t€ dhéna se jan€ paré prej dy dekadash né zonat e numérimit.
Pér t€ gené t€ sakté pranojmé mundésiné e ndonjé prej kétyre specieve né
sipérfaqe t€ pellgut, qé nuk i nénshtrohen numérimit t& shpendéve.

Vlerésuar sipas kritereve té pércaktuara, té gjitha speciet qé pérfshihen né
listén toné té sistemeve té habitateve ujore té ligenit dhe pellgut té tij, kané kéto
kategori kércénimi né Listen e Kuqge té IUCN (2012) pér Evropén:

Endangered EN, Té rrezikuara 5 specie
Vulnerable VU, Té cénuara 5 specie
Near threatened NT, Gati té kércénuara 6 specie
Least Concern, LC, Pak té shqetésuara 152 specie
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Pérfundime

Pér heré€ té paré pér ligenin e Shkodrés dhe pellgun ujémbledhés té tij, jepet
lista e ploté e specieve t€ shpendéve té sistemeve t€ habitateve ujore, sé
bashku mé t€ dhénat ekologjike dhe zoogjeografike. Numrin prej 168 specieve
té habitateve ujore e konsiderojmé mjaft t&€ madh.

121 specie jané gjetur n€ dy anét e ligenit, ¢cka flet pér njé ekosistem unik e té
shéndoshé, por qé kérkon implementimin e planeve té integruara pér mbrojtjen
e vlerave dhe sidomos zhvillimin e kapaciteteve t€ komunitetit t& shpendéve.
Gati 2/3 e numrit t€ specieve shfaqin dukurin€ e migrimit, ¢ka kérkon
integrimin e puné€s menaxhuese né rrjetin evropian ¢ mé gjeré, lidhur me
mbrojtjen e specieve migruese, dimérimin dhe folezimin té tyre.

Kérkohet njé vémendje e vecanté pér 77 specie g€ nuk jané paré mé prej
dy dekadash n€ zonat e numérimit. Rreth 2/3 e kétij numri i takon ligenit té
Shkodrés, i cili i nénshtrohet s¢ paku dy heré numérimit t& shpendéve. N&
kété numér pérfshihen edhe 9 specie té kércénuara né shkall¢ evropiane e
g€ nuk shihen mé né€ két€ ligen. Njé kujdes 1 vecanté duhet treguar edhe pér
speciet pak té shqetésuara né€ shkallé evropiane, q¢€ nga numérimet figurojné
né pérkeqésim.

Pér té ripértériré ornitofaunén e ligenit kérkohet t€ béhén studime serioze pér
njohjen e faktoréve rajonalé, lokalé, kozmikeé e tjeré t& pérkeqésimit té situatés
dhe té kryhen veprime menaxhuese.
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Dinamika sezonale e specieve té kércénuara
té shpendéve né Malin e Dajtit

Gjergji Peja, Ferdinand Bego
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Departamenti i Biologjisé

PERMBLEDHJE

Ornitofauna e malit t€ Dajtit pérmban 30 specie t€ kércénuara ose 24.6 %
té saj, t& klasifikuara sipas kategorive t&€ IUCN-s€. Realizimi i dinamikés
sezonale t€ specieve t€ kércénuara té shpendéve, pérfagéson njé nga analizat
mé té€ plota, mbasi kéto specie analizohen si né aspektin cilésor, ashtu dhe
sasior. Analiza sasiore bazohet mbi t€ dhénat sasiore t€ grumbulluara né terren
gjaté viteve 2012 dhe 2013; ajo shprehet me ané té frekuencés s€ species.
Nga analiza rezulton se muajt prill dhe gusht, té¢ t& dy viteve, paragesin
frekuencén mé té lart€ dhe numrin mé t&€ madh té specieve. Viti 2012, muaji
prill (Fr. 26 %, Nr. spec. 21) dhe muaji gusht (Fr. 23 %, Nr. spec. 18); viti
2013, muaji prill (Fr. 24.13 %, Nr. spec. 24) dhe muaji gusht (Fr. 23 %, Nr.
spec. 18). Eshté vlerésuar gjithashtu edhe frekuenca e pérgjithshme e secilés
specie, duke béré té mundur evidentimin e rolit qé luan secila specie né
funksionimin e ekosistemit. Kombinimi i Frekuencés s€ pérgjithshme me
Konstanten e pérgjithshme té species, kané lejuar g€ t€ pércaktohen speciet
“bazé” t€ popullimit, brenda specieve té kércénuara, p.sh., Dendrocopos
syriacus, Coccothraustes coccothraustes, Buteo buteo, etj. Dinamika sezonale
e specieve t€ kércénuara éshté trajtuar edhe né lidhje me kategorité fenotipike
te specieve.

FJALET KYCE: Popullim, specie t€ kércénuara, frekuencé, konstante,
dinamikeé.

Seasonal dynamics of threatened bird species at Dajti Mountain

ABSTRACT

30 species equivalent to 24.6% of Dajti Mountain Ornitofauna are classified as
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threatened according to IUCN criteria. The seasonal dynamics of threatened
bird species at Dajti Mountain represents one of the most complete analyses
as these species are analyzed both quantitatively and qualitatively. The
quantitative analysis is based on field data gathered during the years 2012 and
2013 and it is expressed as the relative frequency of species. The highest bird
species frequency was found in April and August of both years. In April 2012
there were 21 threatened bird species (26%), while in August 2012 there were
18 threatened bird species (23%). In April 2013 we counted 24 threatened bird
species (24.13%), while in August 2013 we counted 18 (23%). The role of each
species in the ecosystem was assessed through the calculation of the relative
frequency and the frequency of occurrence for each species. The correlation
between the relative frequency and the frequency of occurrence helped to
identify the “basic” species of the threatened bird species community in Dajti
Mountain, such as Dendrocopos syriacus, Coccothraustes coccothraustes,
Buteo buteo, etc. The seasonal dynamics of threatened species is discussed
also in correlation with the phenotypic categories of species.

KEY WORDS: Population dynamics, threatened species, relative frequency,
frequency of occurrence.

Hyrje

Né malin e Dajtit jané konstatuar 122 specie shpendésh (PEJA & BEGO
2013a), nga t€ cilat 30 specie jané t€ kércénuara, bazuar né kriteret e [UCN-sé.
Speciet e kércénuara pérbéjné 24.6 % té t&€ gjitha specieve € jané konstatuar
né kété mal (PEJA & BEGO 2013b).

Realizimi i dinamikés sezonale té njé popullimi pérfagéson njé nga analizat
mé té plota, né krahasim me analizat e tjera, mbasi ajo v€ né€ dukje situatén
reale t€ popullatave qé pérb&jné popullimin né fjalé (PEJA, GJ. & PEJA, N.
2013c). Realizimi i dinamikés sezonale té popullatave t€ shpendéve, bazohet
né njé analizé cilésore (DHORA 2011) dhe sasiore t€ popullatave, qé pérbéjné
popullimin. Vlerésimi i numrit absolut i individéve t€ shpendéve tokésor€,
&shté jashtézakonisht i véshtiré, pér t€ mos théné i pamundur. Prandaj,
kalkulohet frekuenca e secilés specie, e cila pasqyron njé vleré sasiore, né
raport me speciet e tjera té popullimit. Me interes €shté edhe kalkulimi i
konstantes s€ pérgjithshme t€ secilés specie, e cila vleré€son praniné e species
né ekosistemin ku jeton popullimi. N€ rastin e dinamikés sezonale duhet
studiuar dhe pércaktuar edhe pérhapja fenologjike (kohore) e secilés specie,
sipas kategorive: i pérhershém (P), veronjés (V), dimérues (D) dhe migrator
M).
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Materiali dhe metodat

Zona e studimit pérfaqésohet nga mali i Dajtit, i cili ka lartésiné maksimale
1620 m. Ai éshté i mbuluar, pothuajse, krejtésisht nga 3 breza fito-klimatiké:
brezi i shkurretave, brezi i dushqeve dhe brezi i ahut, duke filluar nga niveli i
poshtém i1 malit, drejt lartésisé maksimale (KALAJXHIU 2006). Popullimi i
shpendéve n€ malin e Dajtit &shté i pérhapur né té tri brezat fito-klimatik.
Metoda e pérdorur pér té grumbulluar té dhénat cilésore dhe sasiore té
specieve t€ kércénuara, jan€ po ato q€ u pérdorén pér té pércaktuar strukturén
e popullimit t€ shpendéve, né malin e Dajtit (PEJA & BEGO 2013b), pra
edhe pér studimin e dinamikés sezonale, transektet e pérshkuara nga ne, jané
realizuar njé heré né dy muaj, duke filluar nga muaji shkurt 2012 - dhjetor
2012 dhe shkurt 2013 — dhjetor 2013. Né pérfundim t€ nj€ itinerari nxirret
numri mesatar i kontakteve (individéve) pér secilén specie t€ konstatuar, si
dhe numri mesatar i pérgjithshém i t€ gjithé individ€ve, t& té gjitha specieve
té konstatuara gjaté itinerarit. Mbi kéto t& dhéna éshté kalkuluar frekuenca e
secilés specie, pér muajt qé jané kryer ekspeditat; frekuenca e secilit muaj, si
dhe frekuenca e pérgjithshme e secilés specie. Eshté kalkuluar gjithashtu edhe
konstantja e secilés specie, e cila shprehet me raportin e numrit t& kampioneve
ku éshté gjetur specia, mbi numrin e pérgjithshém té€ kampioneve, shprehur
né pérqindje (%). Ky indeks vleréson se sa e pranishme &shté specia né até
ekosistem, gjaté gjithé vitit, né raport me speciet e tjera.

Rezultatet dhe diskutimi

Té& dhénat sasiore dhe cilésore t€ popullatés, jané paraqitur me ané té tabelave,
histiogrameve dhe grafikéve. Tabelat 1/1 dhe 1/2 paraqgesin té dhéna sasiore
té specieve t€ kércé€nuara té shpendéve, né malin e Dajtit. Konstatojmé se né
té dy periudhat (2012 dhe 2013) qé jané kryer ekspeditat, numri i specieve té
kércénuara, té cilat jan€ konstatuar &shté i njéjte; 30 specie pér secilén periudhé.
Por, konstatojmé se numri i individéve té kétyre specieve €shté i ndryshém.
NE¢ periudhén e vitit 2012 jané konstatuar 201 individ€, ndérsa n€ periudhén e
vitit 2013 numri i individéve éshté 257. N& kéto tabela paraqitet frekuenca e
secilés specie, n€ muajt q€ jané realizuar ekspeditat. Né muajin shkurt, 2012
jané konstatuar 7 specie, t&€ pérfagésuara me 17 individ€; pra, frekuenca e
muajit shkurt, 2012 rezulton 8.5 %. N& muajin prill jan€ konstatuar 21 specie
té pérfaqésuara me 52 individ€; pra, frekuenca e muajit prill, 2012 ka rezultuar
26 %, etj., tabela 1/1.

Po kéto t€ dhéna jan€ kalkuluar edhe pér t€ njéjtét muaj t& vitit 2013, gjaté
té cilit kané rezultuar gjithsejt 257 individé, tabela 1/2. Késhtu, gjaté késaj
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periudhe, n€ muajin shkurt, 2013 jané konstatuar 11 specie me 29 individé;
pra, frekuenca e muajit shkurt, 2013 rezulton 11.28 %. N& muajin prill, 2013
jané konstatuar 24 specie me 62 individé; pra, frekuenca e kétij muaji rezulton
24.13 %, etj., tabela 1/2.

Krahasimi i frekuencave, ndérmjet muajve té vitit 2012, vé né€ dukje se muaji
me frekuencé mé t€ larté éshté muaji prill, me 21 specie, me 52 individé
dhe frekuencé 26 %. Po késhtu, muaji prill 2013, rezulton me 24 specie, 62
individé dhe me frekuencé mujore 24.13 %, tabela 2. Kjo tabel€ vé né dukje se
edhe muajt gusht, té té dy viteve, rezultojn€ me frekuencé mé t€ lart€ se muajt
e tjeré, pérjashtuar muajt prill.

Tabela 2. Frekuenca e muajve dhe numri i specieve respektive.

2012 2013
VITI
MUAJT Frekuenca |Nr. specieve| Frekuenca |Nr. specieve
SHKURT 8.5% 7 11.28 % 11
PRILL * 26.0 % 21 24.13 % 24
QERSHOR 17.5% 15 17.50 % 18
GUSHT * 23.0% 18 23.35% 21
TETOR 20.0 % 18 18.29 % 21
DHJETOR 5.0% 5 5.45% 11

Késhtu, muaji gusht, 2012, paraqet 18 specie dhe frekuencén 23 %; ndérsa
né€ muajin gusht, 2013 jan€ numéruar 21 specie dhe frekuenca rezulton 23.35
%. Pra, jané muajt prill dhe gusht ata qé paragesin numrin mé t€ madh té
specieve, por edhe té individéve (frekuenca), (PEJA & SMAJLAJ 2004).
Vlerat mé t€ larta t€ t€ dy muajve, prill dhe gusht, argumentohen pér faktin
se n€ muajin prill, krahas specieve t€ pérhershme, fillojné t€ vijné€ né malin e
Dajtit edhe speciet veronjése, duke kontribuar né rritjen e numrit t€ specieve
dhe njékohésisht, edhe té numrit t&€ individéve. Né muajin gusht, speciet e
shpendéve kané pérfunduar sezonin e riprodhimit; éshté edhe ky fakt i cili
kontribuon né rritjen e numrit t€ individéve t€ specieve (ODUM 1988, PEJA
2007). Pra, jané kéto dy muaj qé paragesin numrin mé t€ madh t€ specieve dhe
té individéve.
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Fig. 1. Frekuenca e muajve té vitit 2012 dhe 2013.

Dinamika sezonale paraqet njé lidhje t€ ngushté me kategorité fenologjike
té specieve dhe sezoneve t€ vitit. Tek speciet e kércénuara (KONVENTA
BERNES 1979) t€ shpendéve né malin e Dajtit, kemi dalluar tri kategori
fenologjike: shpend t& pérhershém (P), shpend veronjés (V) dhe shpend
migrator (M) (HUM 2009). Shpendét veronjés dimérojné né jug t€ njé zone té
caktuar, por kthehen né kété zoné pér té folezuar, pra pér t'u riprodhuar. Eshté
normale g€ speciet veronjése i kemi konstatuar, kryesisht, nga muaji prill deri
n€ muajin tetor. Késhtu, specien Upupa epops (pupéza) (V) e kemi kontaktuar,
gjaté vitit 2012, n€ muajt: prill (Fr. 1.92 %), gershor (Fr. 11.42 %), gusht (Fr.
16.38 %), e cila paraget njé frekuencé t& pérgjithshme me 4.0%.

Numrin mé t€ madh t€ specieve t€ kércénuara n€ malin e Dajtit e pérbéjné
shpendét e pérhershém (P) me 21 specie ose 70 %, shpendét veronjés kané
8 specie ose 26.7 % dhe shpend migrator 1 specie ose 0.3 %. Muajt dhjetor
paragesin numrin mé t&€ vogél t€ specieve; 10 specie né€ vitin 2012 dhe 14
specie né vitin 2013. Ky fakt mund t€ shpjegohet me largimin e shpendéve
veronjés dhe migrator, por edhe nga dukuria e dispersionit, e cila pérfagé€son
“zbritjen” e disa specieve nga lartésité mé t€ médha drejt ultésirave.

Njé karakteristiké sinjifikative e nj€ specie €shté edhe frekuenca e pérgjithshme
e species (Fr. pérgjith.), e cila &sht€ paraqitur né tabelat 1/1 dhe 1/2. Ky tregues
vé né dukje numrin total t€ individéve t&€ nj€ specie qé kemi konstatuar né zonén
e studimit, gjat€ muajve qé jané realizuar ekspeditat, né raport me numrin total
té individéve t€ té gjitha specieve t€ kércénuara, t€ konstatuara. Megjithése,
vlera e frekuencés sé pérgjithshme ka karakter relativ, ajo pasqyron rolin gé
luan njé specie, né raport me speciet e tjera (me ané t€ individéve t€ saj), né
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funksionimin e atij ekosistemi ku specia bén pjesé. N€ tabelat ¢ mésipérme
kemi paraqitur edhe vlerén e konstantes sé pérgjithshme (Ko. pérgjith.) pér
secilén specie, tabelat 1/1 dhe 1/2.
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Figura 2. Vlerat (né %) t€ konstantés s€ pérgjithshme (Ko. pérgjth.)dhe
frekuencés s€ pérgjithshme, (Fr. pérgjth.) gjaté viteve 2012 dhe 2013. Né
boshtin e absisave jané vendosur numrat korrespondues t€ specievé té tabelés
1/1 ose 1/2.
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Konstatohet € disa specie paragesin vlera té larta si pér frekuencén
e pérgjithshme, ashtu dhe pér konstanten e pérgjithshme. Ké&to specie
konsiderohen “speciet baz€” né raport me speciet e tjera, Figura 2. Pra, speciet
“bazé” paraqesin né total njé numér mé té madh individésh (Fr. e pérgj.) si
dhe praning e tyre pér njé kohé mé té gjaté (Ko. pérgj.), né ekosistem. Nga
speciet e kércénuara vegojmé speciet: (19) Dendrocopos syriacus (Qukapiku i
zakonshém larosh) pér vitin 2012 (Fr. 6.50 %, Ko. 83.3%); pér vitin 2013 (Fr.
5.83 %, Ko. 100%); specien (30) Coccothraustes coccothraustes (Sqeptrashi),
pér vitin 2012 (Fr. 8.0 %, Ko. 66.6 %), pér vitin 2013 (Fr. 6.62 %, Ko. 83.3 %),
specien (4) Buteo buteo (Huta) pér vitin 2012 (Fr. 5.50 %, Ko. pérgjith. 66.6
%), pér vitin 2013 (Fr. 5.05 %, Ko. pérgjth. 83.3 %). Duhet patur parasysh
se vlerat e frekuencés dhe té konstantés kané karakter relativ pér faktin se
edhe kontaktet me speciet dhe numri 1 kétyre kontakteve (individét) gjaté
ekspeditave, ka karakter relativ. Relativiteti i konstantés sé€ pérgjithshme
(Ko. pérgjith.), pérforcohet akoma mé tepér, kur kemi t€ béjmé me specie
te pérhershme (P) dhe vlerat e Ko. pérgjth. rezultojné mé pak se 100 %. Si
shembull sjellim specien e pérhershme (24) Prunella collaris (Dredhuesi i
alpeve) pér vitin 2012 (Fr. pérgjith.11.5 %, Ko. pérgjith. 50 %), pér vitin 2013
(Fr. pérgjith. 11.29 %, Ko. pérgjith. 50 %). Njé mangési e tillé vérehet, né
pérgjithési, tek kafshét qé karakterizohen nga zhvendosje té pérkohshme jo té
médha, nga habitati i tyre.

Pérfundime

Realizimi i dinamikés sezonale t€ shpendéve t& kércénuara, né malin e Dajtit,
pasqyron mjaft miré situatén e popullatave té kétyre specieve duke i vlerésuar
ato si né aspektin cilésor (nr. e specieve) dhe né aspektin sasior (nr. i individéve
pér secilén specie).

Konkludohet se muajt prill dhe gusht paragesin vlerat mé té larta t€ numrit té
specieve, si dhe t&€ numrit t€ individéve, té pranishém né kéto mua;.
Kalkulimi i frekuencés s€ pérgjithshme té secilés specie vé né dukje numrin
relativ té individéve té takuar gjaté ekspeditave t€ kryera. Pra, kjo frekuencé
paraqet edhe aspektin sasior té species né krahasim me speciet e tjera.
Kalkulimi i konstantes sé pérgjithshme té secilés specie, pasqyron praniné
e species gjaté njé periudhe té€ caktuar, duke béré té mundur g€ specia té
vlerésohet edhe né aspektin fenologjik (kohor).

Kombinimi i frekuencés sé pérgjithshme me konstanten e pérgjithshme té
species, vé né dukje rolin g€ luan specia né ekosistem. Speciet g€ paraqgesin
vlera t€ larta, pér t€ dy karakteristikat, konsiderohen si specie “bazé” t&
popullimit.
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Comparative considerations on the response
of some wheat varieties on late planting
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ABSTRACT

Among many challenges agriculture faces nowadays, the main one remains
the issue of agricultural plants’ adaption with the expected trends of climate
change.

As predicted by the climate models, this phenomenon is expected to increase
the frequency and magnitude of extreme climatic events. That implies that
more intense and prolonged rainy as well as dry periods are likely to strike
the globe. Additionally, Albania is projected to be one of the most affected
countries by this phenomenon, as compared to other countries of Europe and
Central Asia.

This paper evaluates three wheat varieties and their reaction against late
planting. Some of the physiological and morphological features are selected to
be analyzed in crops which were sown in two different periods, i.e., November
and January. The pigment concentration in flag leafs and their surface area as
well as the kernels weight and their number per spike are estimated per each
crop. The two first features have been analyzed in the end of the anthesis stage
and the two second ones in the end of vegetative period.

Based on the given results, conclusions are drawn regarding the features
which ought to be improved in the following research aiming at adapting the
crops to the changing climatic conditions.

KEY WORDS: wheat, heavy rainfall, climate change, photosynthetic
pigments, yield
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Konsiderata krahasuese mbi reagimin
e disa varieteteve té grurit ndaj mbjelljes sé voné

PERMBLEDHJE

Ngritja e sistemeve t€ géndrueshme ndaj ndryshimeve klimatike éshté njé
¢éshtje qé preokupon mbaré botén né ditét e sotme. Ndér problemet mé serioze
né lidhje me kété ¢éshtje €shté sigurimi i bazés ushqimore pér popullsing.
N¢é kuadér té kétyre ndryshimeve, Shqipéria pritet té pérballet gjithnjé e mé
shumé me situata ekstreme klimatike, té shkaktuara nga reshje té forta dhe
intensive kryesisht gjaté muajve t€ vjeshtés. Si pasojé, ngjarje té tilla mund té
kércénojné heré pas here procesin e mbjelljes sé kultur€s s€ grurit né pjesén
peréndimore té territorit shqiptar, e cila éshté e prirur té pérmbytet né rastet
kur ndodhin ngjarje té tilla.

Ky studim ka pér géllim vlerésimin e gqéndrueshméris¢ sé tri varieteteve té
grurit, LB7, DXM dhe STF4 ndaj mbjelljes sé vonuar. Pér kété qéllim, 1000
bimé t€ ¢do varieteti jané mbjellé né dy periudha t€ ndryshme, té konceptuara
si kohé normale dhe kohé e vonuar pér mbjellje. Né fazén e kallézimit, né bimét
e secilés ngastér, €shté analizuar sipérfaqja e gjetheve flamur dhe pérqendrimi i
pigmenteve fotosintetike né to. Nga ana tjetér, né fund té periudhés vegjetative
&shté vlerésuar numri i kokrrave pér kalli dhe pesha e tyre.

Bazuar né rezultatet e dhéna, jané ngritur rekomandime né lidhje me varietetet
e sugjeruara pér mbjellje né rast se ajo nuk &shté e mundur t€ realizohet né
kohé normale. Pér mé tepér, jané dhéné konsiderata né lidhje me karakteristikat
e nevojshme pér t’u pérmirésuar n€ kérkimet ¢ mévonshme me géllim
pérshtatjen sa mé t€ miré té kulturés ndaj késaj situate.

Introduction

The adaption of the agricultural plants with the climatic and pedological
conditions of different regions is an issue that has drawn the genetic improvers’
attention for decades. Nevertheless, this issue remains strongly linked with
the present day concerns such as provision of food security and sustainable
exploitation of natural resources. However nowadays, due to the prediction of
the most up-to-date global climate models regarding a increasing trend in the
frequency and magnitude of extreme climatic events all over the globe (WB
2009), the adaption of these plants with the expected trend of these predicted
changes poses one of the greatest challenges of all genetic improvement
programs.

This adaption is even more essential in Albania, which, as compared to other
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countries of Europe and Central Asia, is projected to be more affected by this
phenomenon, the second after Russia (WB 2009) and as such, it is more likely
to be greatly threatened by such extreme events.

As a matter of fact, wheat is an important agricultural plant greatly linked
with a state’s economy and security (MIKE & DAVIES 1997). Due to its high
energetic content, it is extensively utilized in the food industry, and other light
industries. Moreover, nowadays its usage as a biofuel is being promoted as
well, as a means to reduce the usage of the fossil fuels for energy purposes
(MIKE & DAVIES 1997) and as a consequence to trap the emission of
greenhouse gases in the atmosphere.

The planting of this culture (winter varieties) actually, is being threatened by
the rainfall intensity and duration, notably occurring in the autumn period due
to the new climatic features of this country (JAUPAJ et al. 2013). As such, the
successful adaption to the new climate conditions so that the planting, growth
and the yield of this culture won’t be affected, remains a great challenge.
This paper evaluates three wheat varieties and their reaction against late
planting. Two varieties of bread wheat (LB7 and DxM) and one of durum
wheat (STF4) are planted in two different time periods consisting of normal
and delayed planting where the first period is designated in mid November
and the second in the beginning of January. The physiological as well as
morphological performance of the flag leaf, in the end of anthesis stage, is
evaluated in both groups of plants. Besides, their yield performance in the end
of vegetative period, is estimated as well. Our main goal has been to perform
a general assessment of the negative effects of the late planting in each variety
thus understanding the negative effects of the late planting in each variety and
drawing recommendations on two main issues. The first one consists of the
crucial features required to be improved in order to adapt these varieties with
the incoming features of climate; wheras the second one consists of selecting
the most robust variety toward the late planting as the Albanian territory
faces constant inundations and farmers ought to know which variety could
be more endurable. This experiment is carried out in Valias which is situated
in the Middle-Western part of Albania 20 km far from Tirana. It is also worth
emphasizing that the experiment was launched in autumn 2010 when Albania
was struck by an extreme rainy season when vast arable lands were inundated
and when the planting of wheat was not possible to be completed till the first
days of January in almost all the western part of the country. Alongside this
experiment, the same varieties were planted in the beginning of December in
Lushnja which is situated in the south-western part of the country. As a matter
of fact, Lushnja is considered to offer similar climatic conditions with Tirana
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region (IHM 1982; Laska, 2009) but it has a high drained soil which enabled
an earlier planting. The results of Lushnja experiment are shown in this paper
just for comparison purposes as the recommendations are drawn from the
results of Valias experimentation plots.

Material and methods

Two varieties of bread wheat (LB7 and DxM) and one of durum wheat (STF4)
are planted in two different time periods consisting of normal and delayed
planting where the first period is designated in mid November and the second
in the beginning of January. The planting was based on a complete randomized
block design consisting of similar agronomic works in the three plots.

In the beginning of anthesis stages, several flag leaves were collected
randomly in each plot, and were then analysed for their photosynthetic
pigment concentration utilyzing the destructive spectrophotometric approach
(LICHTENTHALER 1987). The collected leaves were extracted with 85%
acetone [ACADEMIC PRESS 1976, KRAJA et al 2000] and measured for the
optic densities by means of a spectrophotometer type 4802H UV/VIS Double
Beam, in E663nm, E644nm and E452.5nm wave lengths. The calculation of
the photosynthetic pigment content was based on the equations of Rebelen
(HUNT 1982, SHEHU 2004, LICHTENTHALER 1987). The collected leaves
were analysed for their surface area as well, multiplying their length and width
with the cereal coefficient [axbx(0.75] (STAMO 1995). Finally, the kernels
weight and their number per spike were estimated in the end of vegetative
period analyzing several plants per each crop.

The results retrieved from the later sown plants were compared with the results
retrieved from the normal time sown plants. At the same time, for comparison
purposes, have been shown in this paper the results revealed by the crops
planted in the first days of December in Lushnja region, which is considered
to have the same climatic features with Tirana region (LASKA 2009).

The results were subjected to two statistical tests, LSD post Hoc ANOVAs and
the student test, in order to assess their statistical confirmation. The tests were
performed using SPSS 17 software.

Results and discussion

Figures 1, 2 and 3 show an overview of the results revealed in the three
targeted varieties as regarding the physiological and kernel formation of late
planting, as compared to normal time crop planting. As shown in the first graph
(fig.1/a), in the LB7 variety plants the flag leafs of the anthesis stage have

214



decreased significantly the concentration of their photosynthetic pigments but
they haven’t revealed significant changes in the surface area as compared to
the normally planted crops(fig. 1/b). In real terms, the average values of the
pigment concentration have decreased to 30% and were confirmed by statistical
tests, LSD and t-test (table 1). The statistical analyses have confirmed the
absence of changes in the leafy area as well (table 1).

Concerning the kernel-yield indicators, this variety has revealed a significant
deterioration both in grain weight and number per spike (fig 1/a; fig.1/b; and
table 1). Quite the contrary, the late planting seem to have induced in David
X Mec crops a sharp increase of the pigment concentration occurring in their
flag leafs (fig. 2), which has been confirmed by both statistical tests as well.
As shown in the second figure, the pigment concentration of crops planted
in January has been 146mg/gr as compared to 125 mg/g in those planted in
November, which means 17% more dense pigments in flag leafs. However, to
our surprise, the leafy area has been significantly reduced in the late planted
crops as confirmed by both LSD and student test (Table 2).

In terms of yield indicators, these plants have revealed lower average values
in their kernels weight and number per spike. Nevertheless, the changes have
not been verified by both tests (LSD & student).

Interestingly enough, the STF4 variety crops have shown a great similarity in
their response to the delayed planting time as compared to the DXM crops.
Their photosynthetic system in the flag leaves has increased by 10% the
pigments concentration as compared to the plants sown in November (fig. 3),
confirmed as well by the statistical tests (table 3). The flag leaf surface as well
has been significantly reduced, confirmed by LSD and t test also.
Additionally, there have not been significant changes, as far as yield indicators
are concerned. Actually, unlike the DXM variety, average values in late
planted crops have revealed a lower number of kernels in the spike and high
grain. However, it is worth noting that such changes are not confirmed by any
of the statistical tests.

The aforementioned results show that the late planted crops of LB7 vari-
ety, have undergone a significant reduction in both yield elements. Fur-
thermore, such deterioration seems to have been caused mainly by the
reduced concentration of photosynthetic pigments revealed in flag leafs
of crops in their anthesis stage. Actually, it is a well-known fact that the
photosynthetic pigments are responsible for the photons capture as well
as for the conversion of their energy into crops’ assimilates (BABANI
1995, ACEVEDO 2002, KONGJIKA 2004).
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Fig. 1. Changes between November January planting. LB7 var.

Fig. 2. Changes between November January planting: DxM var.
On the other hand, regarding the results revealed by the crops of varieties
DXM and STF4, it is evident that they have not been able to develop
sufficiently the leafy organs until the anthesis stage. Nevertheless, this
abnormality appears to have been compensated to some extent by the sharp
increase of pigments concentration in them. This is confirmed by the fact that
the plants have revealed a good performance of kernel features (weight and
number). Furthermore, it is apparent that the plants have not suffered by the
abortion of kernels’ creation, which is well-known to happen in the case of
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high temperatures strikes during the anthesis stage (ACEVEDO et al. 2002,
LASKA 2009, FITOTEKNIA 1984).
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Fig. 3. Changes between November January planting: STF4 var.

Conclusions

Firstly, it is apparent that the crops of varieties STF4 and DxM have had a
better response to the late planting as compared to the LB7 variety.

Actually, the robustness of the durum wheat, STF4 variety, to the abiotic
stresses is comprehensible, since many authors have affirmed the better
resistance and resilience of durum wheat varieties toward a wide variety of
stresses as compared to soft wheat varieties (Stamo, 1990).

Meanwhile, as far as soft varieties are concerned, DxM is much more resilient
to the late planting as compared to the LB7 var. at least regarding the analyzed
features.

Secondly, regarding the crucial features needed to be improved in order to
adapt the varieties to the the late planting, it is worth noting the features to be
focused on while dealing with each variety. So as foreseen:

LB7 variety crops need to be improved in their photosynthetic system and in
their pigment concentration occurring in their flag leafs at the anthesis stage.

DxM variety crops need to be improved in their speed of development
especially regarding their flag leaf so that the crops are ready to enter the
anthesis stage when the photoperiod and the temperatures are induced at this

stage.
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Recommendations

This is a modest study regarding the issue of resilience to the late planting of
wheat varieties imposed by the climate change in our country. We should also
emphasise that other studies are required to tackle this question, sush as:
Other features are needed to be analysed regarding the resilience of the above-
mentioned varieties such as the germination vigor of seeds, the number of
tillers and plant hight, and detailed analyses of their photosynthetic system,
assimilates distribution in plants, to name a few.

Additionally, other varieties are needed to be tested concerning this issue.
Finally, it is of high importance to carry out more extensive studies on the
impact that the forecasted climate change is expected to have on crops
especially cereals which are considered as key elements to human wellness.

Table 1. LSD test, evaluating the changes in average values of analyzed
indicators in LB7 var. crops

Multiple Comparisons®

@ . @ M.ean - . 95% Confidence Interval

thunal c!elayed Difference Error Sig. |Lower Upper

fime time -7 Bound Bound

November Decemb [-1.308 2406 |.589 |[-6.155 3.538
January [.000 2.610 |1.000 |-5.257 5.257

a. TRAIT = Leaf surface
November Decemb |-6396.295 |4433.00(.183 |-16424.44 |3631.85

January 31848.533"(4433.00(.000 [21820.38 |41876.68
TRAIT = Photosynthetic pigments

November Decemb [-8.45714 |4.16809 [.054 [-17.0597 1454
January [12.34286"|4.16809 |[.007 [3.7403 20.9454
TRAIT = Kernel number per spike

November Decemb [9.24188° [2.77009 [.003 3.5247 14.9591
January 18.4720° |2.77009 |.001 12.7549 24.1892

a. TRAIT = Kernel weight

*_ The mean difference is significant at the 0.05 level.
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Table 2.LSD test, evaluating the changes in average values of analyzed
indicators in DxM var. crops.

Multiple Comparisons®

) . ) M.ean o . 95% Confidence Interval

thnnal I_)elayed Difference Error Sig. A

s time (-1 Bound Upper Bound

November Decemb [11.817 2.39 [.000 6.98 16.65
January 13.28 2.59 |.000 8.05 18.50

a. TRAIT = Leaf surface

November Decemb [9788.66° [515.55 |.000 8622.40 10954.92
January |-2.08E4 ([515.55 |.000 -22003.79 |-19671.27

TRAIT = Photosynthetic pigments

November Decemb [-2.82 3.62 444 -10.28 4.63
January J3.17 3.62 389 -4.28 10.63
TRAIT = Kernel number per spike
November Decemb [11.16° 3.451 |.003 4.07 18.24
January |5.55 3.451 |.119 -1.52 12.63

a. TRAIT = Kernel weight

*_ The mean difference is significant at the 0.05 level.

Table 3.LSD test, evaluating the changes in average values of analyzed
indicators in STF4 var. crops

95% Confidence
Mean Interval
(1) (@) Differenc |Std. Lower Upper

KOHA KOHA |e(I-D) Error |Sig. (Bound Bound

Novembe Decemb ]14.83400 |2.7981 |.000 |9.1591 20.5089
r

-1 -2

L)

January |14.98864 13.1080 |.000 [8.6852 21.2921

|

a. TRAIT = Leaf surface
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INovembe Decemb]- 402.150(.000 |- -
1.13792E 114667.8 [112915.4

"
5 8 6
January |- 402.150{.000 [-99150.591-97398.17
9.82744E
4

TRAIT = Photosynthetic pigments

Novembe Decem [-.88889 16.73219].896 [-15.0327 [13.2549
I b

January [9.77778 [6.73219(.164 [-4.3660 [23.9216
TRAIT = Kernel number per spike
Novembe Decemb [2.68889 [2.91337[.368 |-3.4319 |8.8096
' January [-4.52778 |2.91337[.138 [-10.6485 |1.5930

a. TRAIT = Kernel weight
*_ The mean difference is significant at the 0.05 level.
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PERMBLEDHJE

Toxoplasma gondii éshté njé parazit q¢ mund té shkaktojé c¢rregullime t&
ndryshme te pacientét dhe graté shtatzéna, pér shkak té rrezikut té larté t&
transmetimit transplacental dhe zhvillimit t€ shumé plagéve t€ lindura te
fetusi. Pér kéto arsye, éshté shumé i réndésishém evidentimi i rasteve pozitive
pér kété patogjen né tre mujorin e paré té shtatzénésisé. QEllimi i kétij
punimi €shté krahasimi i testit ELISA, té aplikuar né€ aparatin CHORUS dhe
Elektrokemiolumineshencés (ECL), té aplikuar né aparatin COBAS 6000 pér
detektimin e antitrupave anti-Toxoplasma IgM. N¢& diagnostikén mjekésore
po punohet pér té pércaktuar teknikat mé t€ ndjeshme, né€ kuadrin e sé€ cilés
&shté zhvilluar ky punim shkencor. Jan€ analizuar 200 pacienté pér detektimin
e Toxoplasma IgM. Rezultatet e 185 mostrave (92.5 %) ishin t& pérputhshme
me t€ dyja teknikat. Rastet e dyshimta dhe pozitive u testuan me teknikén
PCR dhe u krahasuan té dhénat me njéra-tjetrén. Disavantazhi i testit ELISA
(CHORUS) éshté sensitiviteti i ulét, por ka si pérparési matjen e mostrave
njé nga njé. Ndérsa, ECL ka sensitivitet dhe specificitet t€ larté. ELISA
rekomandohet pér ekzaminimet e shpejta, por né rastet e dyshimta €shté e
rénd€sishme gé pacientét t€ testohen me teknikén ECL.

Comparison of two immunological techniques (elisa-ecl)
for detection of toxoplasma-igm antibodies

ABSTRACT

Toxoplasma gondii is a parasit that can cause many disorders to patients and
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pregnant women, due to the high risk of transplacental transmission and
development of many congenital injuries to the fetus. For these reasons, it
is very important evidence of positive cases for this pathogen in the first
trimester of pregnancy. The purpose of this study is to compare ELISA
test, applied in CHORUS instrument and Electrochemiluminescence (ECL)
technique, applied in COBAS 6000 instrument for detection of Toxoplasma
IgM antibodies. Medical diagnostic is working to determine the most sensitive
techniques, in the framework of which is developed this scientific work. 200
patients were analyzed for detection of Toxoplasma IgM antibodies. 185 out of
200 samples (92.5%), gave compatible results with both techniques. Doubtful
and positive cases were tested with PCR technique and the results were
compared with each other. ELISA (CHORUS) disadvantage is low sensitivity,
but has the priority of measuring samples one by one. While, ECL has high
specificity and sensitivity. ELISA is recommended for quick examinations but
in doubtful cases it is important for patients to be tested with ECL technique.

KEY WORDS: Elektrokemiolumineshenca, ELISA, Toxoplasma IgM.
Hyrje

Toxoplasma gondii &sht€ nj€ protozoar i kudogjendur gé infekton té
gjitha llojet e gjitaréve. Tek njerézit, studimet serologjike kané treguar
pérqindje t€ larté t€ adultéve té infektuar nga ky parazit. Kjo sémundje
€sht€ vecanérisht e rrezikshme gjat€ shtatzénésis€é sé pacientéve,
megenése transmetohet nga néna te fetusi (HOHLFELD at al. 1994). Pér
kété arsye éshté 1 rénd€sishém determinimi i titrit t&€ antitrupave pérpara
fillimit t€ njé shtatzénésie. Ky parazit mund té transmetohet prej
oocisteve t€ maturuara, t€ shpérndara né ujé ose ushqim, vecanérisht
nga macet (DUBEY at al. 2011). Fillimisht, infeksioni akut i cili shfaget
shpeshheré pa simptoma né individét e shéndoshé, shogérohet nga
njé infeksion i mévonshém qé géndron gjaté gjithé jet€s. Megjithaté,
riaktivizimi 1 toxoplasmés, shpesh shoqérohet me meningoencefalit.
Shkalla e infeksionit fetal rritet me moshén e barrés. Por, rreziku i
disa manifestimeve klinike, €shté mé i larté né rastet e infeksioneve té
hershme maternale. Diagnoza e toxoplasmosés, zakonisht pércaktohet
nga detektimi i antitrupave specifiké anti-Toxoplasma IgG ose IgM.
Detektimi i antitrupave anti-Toxoplasma IgM, shpreh njé riaktivizim té
mundshém akut ose latent t€ infeksionit (MEEK at al. 2001). Q&llimi i kétijj
punimi €shté krahasimi i testit ELISA, t€ aplikuar né€ aparatin CHORUS dhe
Elektrokemiolumineshencés (ECL), t€ aplikuar n€ aparatin COBAS 6000 pér
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detektimin e antitrupave anti-Toxoplasma IgM. Né diagnostikén mjek&sore po
punohet pér t€ pércaktuar teknikat mé t&€ ndjeshme, n€ kuadrin e s€ cilés éshté
zhvilluar ky punim shkencor.

Né rutinén klinike mjekésore, diagnoza e infeksionit t€ Toxoplasma gondii,
&sht€ bazuar né serologji (DANNEMANN at al. 1990). Kohét e fundit, detektimi
i toxoplasmés népérmjet PCR-s€, mund té sigurojé njé standard té sakté né
diagnozén e infeksionit akut, por kjo tekniké &shté mjaft e kushtueshme. N&
kéto kushte €shté me vleré testimi i teknikave t€ tjera imunologjike, si: ELISA
dhe Elektrokemiolumineshenca dhe krahasimi i tyre me metodén e arté qé
&shté PCR Real-Time. Gjithashtu aparati CHORUS, &shté njé aparat i ri dhe
&shté me vleré pércaktimi i vendit té tij n€ diagnostikén mjekésore.

Materiali dhe metodat

Né kété studim jané analizuar 200 paciente (femra né tre mujorin ¢ paré t&
shtatzénésisé), té cilat jané testuar paralelisht me testin ELISA dhe teknikén
e elektrokemiolumineshencés. Rastet pozitive jané testuar me teknikén PCR.
T€ dhénat e pacienteve jané organizuar né tabela, jané krahasuar me njéra-
tjetrén dhe éshté llogaritur sensitiviteti pér secilén tekniké. Secilés paciente i
&sht€ marré gjak prej venave dhe éshté hedhur n€ tuba me xhel. Serumi &shté
pérftuar nép&rmjet centrifugimit t€ gjakut pér 10 minuta me 5000 xhiro.
Parimi i testit ELISA: Kjo tekniké aplikohet né€ aparatin Chorus, i cili
&shté njé aparat 1 ri n€ diagnostikén mjek&sore. Antigenet e purifikuar té
toxoplasmés jané t& fiksuara né fazén solide. Antitrupat specifike anti-
Toxoplasma IgM lidhen me antigenet gjaté njé inkubimi me serumin e holluar.
Serumi, paraprakisht hollohet me njé hollues qé bllokon antitrupat IgG. Pas
shpélarjeve pér eleminimin e proteinave qé nuk veprojné, mostra inkubohet
me konjugatin e pérbéré nga antitrupat monoklonalé IgM té lidhura me
peroksidazé. Realizohen pérséri shpélarje pér largimin e konjugatit t€ palidhur
dhe shtohet substrati. Ngjyra e formuar &shté né pérpjesétim t€ drejt€ me
pérgendrimin e antitrupave specifiké té pranishém né serum. Stripi i reagentit
pérmban t€ gjithé reagentét e nevojshém pér zhvillimin e njé testi.

Pérbérja e njé stripi Toxo IgM: Stripi pérmban 7 puseta, pérmbajtja e té
cilave njihet nga aparati népérmjet leximit té njé barkodi. Barkodi tregon
kodin e analiz€s, numrin ¢ lotit dhe datén e skadencés s€ kitit. N& pusetén e
paré hidhet serumi jo i holluar, ndérsa pusetat e tjera pérmbajné reagentét ¢
nevojshém pér zhvillimin e analizés.

Marrja e mostrave: Serumi &shté pérftuar népérmjet centrifugimit t& gjakut
pér 10 minuta me 5000 xhiro. Mostrat mund t€ ruhen n€ 2-8°C pér 2-4 dité ose
né -20°C pér periudha mé té gjata.
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Parimi i testit té elektrokemiolumineshencés (ECL): ECL aplikohet né
aparatin Cobas 6000. Reagentét e pérdorur né két€ aparat vendosen né njé
dhomé t€ pércaktuar dhe serumi vendoset né tuba me barkode. Pér detektimin
e antitrupave anti-Toxoplasma IgM pérdoret parimi p capping. ECL bazohet
né pérdorimin e antigeneve t€ biotiniluara dhe té markuara me rutenium.
Biotina shérben pér fiksimin e komplekseve imune né fazén solide, ndérsa
komplekset rutenium-trys (bipyridil)-tripropilamina shérbejné pér prodhimin
e drités. Nése n€ serum jané té pranishém antitrupat anti-Toxoplasma IgM, ata
lidhen me antigenet e pranishme né reagent duke formuar komplekset immune.
Kéto komplekse lidhen me mikropjeséza té ngarkuara me streptaviding€ dhe
fiksohen magnetikisht n€ elektrodat e punés. Oksidimi i tripropilaminés ¢on
n€ prodhimin e drités, pérqendrimi i s€ cilés Eshté né perpjesétim t€ zhdrejté
me pérgendrimin e antigenit. Rezultati llogaritet duke u nisur nga kurba e
kalibrimit. Né reaksionet negative ndodh e kundérta.

Reagentét Toxo IgM Roche: Reagentét e cobas e 601 kané€ njé barkod
dydimensional (2D). Kjo lejon regjistrim plotésisht automatik dhe menaxhim
té informacionit pér reagentét. Reagentét ¢ gatshém pérmbajné tri shishe
M, R1 dhe R2, ku ndodhen reagentét e nevojshém pér analiz€. Disa prej
kalibratoréve jané té gatshém, por disa té tjer€é duhen pérgatitur. Kontrollet
dhe kalibratorét e liofilizuar pérgatiten dhe transferohen né tubat e duhur gé
p€rmbajné gjithashtu barkode 2D.

Marrja e mostrave: Serumi &shté pérftuar népérmjet centrifugimit t€ gjakut
pér 10 minuta me 5000 xhiro. Mostrat mund t€ ruhen n€ 2-8°C pér 3 javé ose
n€ -20°C pér 3 muaj.

Aparati CHORUS 1 shpreh rezultatet si indeks ( raporti ndérmjet vlerés
OD té mostrés dhe vler€s sé cut off), i cili éshté né pérjesétim t& drejté€ me
pérgendrimin e antitrupave specifike [gM té pranishme n€ mostér.

Aparati COBAS 6000 llogarit automatikisht vlerén cut off, t€ bazuar n€ matjet
e kalibratoréve Call dhe Cal2.

Kriteret e interpretimit té rezultateve shprehen né tabelat e méposhtme.

Tabela 1: Kriteret e interpretimit té rezultateve pér Toxoplasma IgM.

Toxoplasma IgM ELISA ECL (COBAS
(CHORUY) 6000)

Negative <0.9 <0.8 COI

Pozitive >1.1 >1 COI

E dyshimté 0.9-1.1 0.8-1 COI
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Rezultatet dhe diskutimi

Rezultatet pér secilén tekniké shprehen né tabelat e méposhtme:

Tabela 2: Rezultatet e detektimit t€ antitrupave anti-Toxoplasma IgM me

teknikén ECL.
Toxoplasma IgM ECL (COBAS 6000
Negative 149
Pozitive 50
E dyshimté 1
Tabela 3: Rezultatet e detektimit t€ antitrupave anti-Toxoplasma IgM me
teknikén ELISA.
Toxoplasma IgM ELISA (CHORUS)
Negative 154
Pozitive 35
E dyshimté 11

Si¢ shprehet edhe né tabelat 2 dhe 3, 185 mostra (92.5%) dhané rezultate
té pérputhshme me té€ dyja teknikat. Né vecanti, 149 mostra dhané rezultate
negative, 35 mostra dhané rezultate pozitive dhe 1 mostér rezultoi me vleré
té dyshimté me t&€ dyja teknikat. 15 mostra dhané rezultate t€ papérputhshme,
nga t&€ cilat 10 rezultuan té dyshimta me teknikén ELISA dhe pozitive me
teknikén ECL, ndérsa 5 mostra rezultuan negative me teknikén ELISA dhe
pozitive me teknikén ECL (Tabela 4).

Tabela 4: Rezultatet e papérputhshme ndérmjet teknikave ECL dhe ELISA.

Pozitive | Té dyshimta | Pozitive | T€ dyshimta| Pozitive | Negative
(ECL) | (ELISA) | (ECL) | (ELISA) (ECL) | (ELISA)
1.8 0.9 3 1 1.7 0.8
1.5 0.9 1.9 0.9 1.5 0.7
2 0.9 1.4 1.1 1.8 0.7
1.6 1 2.6 1.1 2.5 0.8
2.1 0.9 2.1 0.9 2.7 0.8
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Rezultatet pozitive, t€ dyshimta dhe té pap&rputhshme ndérmjet dy teknikave
u analizuan me teknikén PCR dhe u pérftuan rezultatet ¢ méposhtme:

Tabela 5: Rezultatet e pérftuara nga teknika PCR.

Toxoplasma IgM PCR
Negative 1
Pozitive 50
E dyshimté 0

Mostra g€ rezultoi e dyshimté me t€ dyja teknikat, rezultoi negative me
teknikén PCR, ndérsa 15 mostrat e papérputhshme ndérmjet teknikés ELISA
dhe ECL rezultuan pozitive me teknikén PCR. Duke u bazuar né kéto t€ dhéna
&shté llogaritur sensitiviteti pér secilén tekniké.

e Numri i mostrave pozitive
Sensitiviteti =

Numri 1 mostrave pozitive + numri i mostrave fals negative

ELISA: Sensitiviteti = 88%
ECL: Sensitiviteti = 98%

Né kété studim &éshté realizuar krahasimi i dy teknikave imunologjike duke u
bazuar né teknikén PCR. Disavantazhi i teknikés ELISA &éshté sensitiviteti i
ulét, por ka si pérparési matjen e mostrave njé nga njé né njé interval t€ shkurtér
kohor. Aparati CHORUS i shpreh rezultatet si indeks (raporti ndérmjet vlerés
OD t€ mostrés dhe vlerés s€ cut off), i cili €shté né pérpjesétim té drejté me
pérgendrimin e antitrupave specifiké IgM t€ pranishme n€ mostér. Serumet
e disa pacient€ve mund t€ japin njé rezultat negativ t€ pérs€ritshém ose njé
rezultat t€ dyshimté (BOBIC at al. 1991). Pér két€ arsye, rezultatet e analizave
duhet t€ interpretohen né pérputhje me historin€ klinike té pacientit ose duke
u bazuar né rezultatet e diagnozave t€ tjera. Gjithashtu duhet té realizohen
konfirmime té kétyre rezultateve me metoda t€ tjera si ECL ose PCR.

Aparati COBAS 6000 llogarit automatikisht vlerén cut off, t€ bazuar n€ matjet
e kalibratoréve Call dhe Cal2. Teknika ECL karakterizohet nga sensitivitet
dhe specificitet t€ lart€. ELISA rekomandohet pér ekzaminimet e shpejta, por
né rastet e dyshimta €shté e réndésishme q€ pacientét t€ testohen me teknikén
ECL. Si¢ pérmendet edhe né literaturé, metoda e arté né€ Biologjiné Molekulare
&sht€ PCR-ja, por pérdorimi i saj €sht€ i pamundur né diagnostikén mjekésore

227



rutiné pér shkak t€ kostos sé larté t€ saj (WILSON at al. 1997). Pér k&t arsye,
duke u bazuar né sensitivitetin e teknikave ECL dhe ELISA, mund té themi se
ECLrekomandohet si tekniké shumé e pérshtatshme né diagnostikén mjekésore
ruting, veganérisht pér detektimin e infeksioneve akute t€ Toxoplasma gondii
né tre mujorin e paré t€ shtatézénésise.
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